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THE WEEK IN IRON CIRCLES. 








Barring the advance in all Southern irons reported on 
Tuesday of this week, the situation remains practically 
unchanged in the East, while some activity is being displayed in 
Western markets, as our reports below indicate. St. Louis reports 
that sales of Southern iron have been made at $2 per ton advance. 
Many furnaces withdrew entirely from the market, and others 
advanced prices $1 or more. At present consumers are waiting 
to see whether a regular boom is here or only another mod- 
erate advance. Louisville advices say that the furnaces offering any 
iron at all, are doing so at figures considerably above those current 
during last week, while many have withdrawn from the market, 
believing that by holding for a short time they will be able to dispose 
of their product at better prices than buyers will now pay. Cincinnati 
reports that Eastern speculators covered some 15,000 tons of Alabama 
iron and forced the price up from $1 to $2 per ton, with the result of 
bringing about an advance all along the line. These sales were for 
delivery during next year on warrants. No sales for legitimate con- 
sumption are reported at prices equal to these, but the market is a 
little higher and such orders as are booked, show a slight advance on 
last week. Sellers generally are more timid than buyers and it is 
hard to secure quotations on large lots of iron at or near current 
figures. The feeling is quite general that prices must advance fur- 
ther. Chicago buyers have been numerousin the market this week, 
and some of them for lots of considerable size. The expected lull 
after recent heavy buying has not proved to be much of a lull. 
Indeed, present indications point to greater activity. Foundries are 
all using more iron than they anticipated and need to cover for con- 
siderably more material than they planned early in the season. [Lake 
Superior charcoal iron has taken another upward move and is now 
held firm at $21. Ohio softeners grow more and more scarce, and 
dealers mark up prices gradually. W. Jarvis & Co. report from 
Detroit: All grades of iron have been remarkably steady at regular 


General Features. 


rates during the week except Lake Superior charcoal, which has 
jumped up almost daily, owing to demands for car wheel purposes, 
and also owing to the fact that practically the entire surplus on hand 
the first day of October, some 40,000 tons, has been entirely absorbed. 
Almost all iron sold is for prompt delivery, and it is considered 
by all the furnace-men bad policy to sell at present prices for delivery 
during the first months of next year, as the charcoal iron trade, owing 
to the absorption of the surplus and the close of navigation, has never 
been in better condition for maintaining their prices than to-day. 
The Bessemer men are generally refusing to quote figures for 1890 
delivery. The absence of old car wheels bas been especially notice- 
able during the present month. 

A question of the utmost importance to the Lake 
Superior iron ore interests presents itself in what now 
seems to be a well authenticated claim that the season of 1890 will 
see the manufacture of steel, by Eastern furnaces, almost entirely 
Letters are pouring in from Eastern 


Iron Ore. 


from American Bessemer ores. 





steel mills, persistently inquiring for the price of Bessemer ores for 
next season, so as to enable them to fixa price upon steel rails. 
The Eastern manufacturers have never before cared for the price of 
Lake Superior ore, for which reason these inquiries at this time bear 
a deep significance. These manufacturers have learned that they 
will not be able to obtain foreign ores next year, and that they must, 
in consequence, depend upon their home product. The best possible 
confirmation of this view is found in the action of the leading New 
York firm of ore importers, which, when asked by Pittsburgh buyers 
for the price of next season’s foreign ore, replied that it has engaged 
to send the ores it controls from the Mediterranean ports of ship- 
ment to England, where an advance has already been secured of two 
dollars a ton over the price of similar ores delivered in this country. 
The ore importations for 1889 fell far short of those of the previous 
year, and the 1890 imports will fall off at least fifty per cent. from 
this season’s figures. If these statements are at all indicative of the 
future, 1890 promises to be the boom year of the Lake Superior 
region. Some premature announcements have been made of the 
sale of the Prince of Wales mine to the syndicate of Eastern 
bankers represented by Mr. Ferdinand Schlesinger, of Milwaukee. 
The fact is that Mr. Schlesinger holds options on the Buffalo, South 
Buffalo, Queen and Prince of Wales mines at figures aggregating, 
approximately, $700,000. The options run singly and some of them 
will not expire until the end of the month. The sale, however, if 
made at all, will be made ina lump. Another important sale about 
to go into effect is that of the Michigamme mine, for $385,000, to 
Messrs. J. H. Wade, Jr., Selah Chamberlain, E. R. Perkins, S. L. 
Mather, Samuel Mather and W.G. Mather, all of this city. The 
new company will organize on November 30, at which time the 
annual accounts of the Michigamme will be audited. The directors 
of the old company formally ratified the transfer yesterday. Still 
another sale is that of the Hemlock mine, just south of the Repub- 
lic, to Messrs. Pickands, Mather & Gn. of this city, the consideration 
being $40, ooo. Local furnace-men are getting nervous about flexi 
season’s prices of ore and some of them have offered to cover their 
wants at market rates. Freights are very dull and shippers obtain 
all the concessions they want. The Escanaba rate during the week 
was one dollar. 
eapen The market is characterized by firmness iit tone, as 
wellas by dullness in trade; yet neither producers nor 
consumers appear to be worried, each doing a thriving business. It 
must not be forgotten that the purchases made in the early part of 
October mount up to an enormous quantity of iron, the delivery of 
which is keeping every available furnace driving day and night, and 
is likely to keep them so employed until the close of the year. The 
general run of consumers will, in this way, be supplied during the 
next six weeks, while the furnaces have engaged all their product 
for ’89, and are in no position to take new orders for this year’s 
delivery. This combination of circumstances, backed up and 
strengthened by the furnace-men’'s disinclination either to quote or 
sell iron for ’89 delivery, is very likely to result, along the middle of 
December, in a very active buying movement, contrary to the expe- 
rience of the past, which has hitherto denoted the Winter months as 
an ‘‘off’’ season. Ruling quotations for Bessemer are $20.50, cash, at 
the furnace, with all lake ore No. 1 foundry at $18, under similar 
terms. There is more inquiry for forge iron and American-Scotch 
brands, than for foundry pig. 
Trade is good, and while no material advance is noted 


Merchant Iron. ; : “os 
as to price, the mill men seem less inclined to grant 


any concessions. Bar iron is quoted at from $1.75 to $1.80, accord- 
ing to the size of orders. Sheets of the thinner gauges are extremely 
scarce, $3.50 being paid at the mill for No. 27 

Metals are advancing rapidly, copper and tin leading 
the list. Manufactured hardware is just beginning to 
being corre- 


Hardware 
feel the advance in the raw material, and prices 
spondingly advanced. Gas pipe, particularly in large sizes, is scarce 
and high. 
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PIG IRON SPECULATION AT HOME AND ABROAD. 
The .dge of Steel, which, we regret to see, has of late developed 
a penchant for Free Trade and pig iron speculation, prints the fol- 
lowing in a recent issue: 

We beg leave to call the particular attention of our esteemed contem- 
porary, 7he /ron Trade Review, to the following extract from an editorial in 
the /ron and Steel Trades Journal, of london: ‘“ Last year we spoke of the 
heavy stock in Connal’s stores in Glasgow, as the ‘ wet blanket’ of the trade, 
but a wet blanket is useful at times, and we fancy that the million tons of 
Scotch pig iron stored in Glasgow has played, and is playing, a useful part in 
the improvement which began last year. While we are gratified to know that 
the iron smelters of the’ kingdom are now selling their pig iron at remunerative 
prices, and recouping themselves for losses incurred during the ‘lean years’ 
through which the trade has recently passed, still we wish to see the quota- 
tions for pig iron kept within moderate bounds. The condi- 
tion of the pig iron trade in Scotland, on the West Coast, in Cleveland, and, 
indeed, in all districts, is decidedly healthy, and the legitimate demand from 
the mills, forges and foundries, supplemented by shipping requirements, is 
sufficient to maintain present rates, and gradually advance them to a still 
higher level without the efforts of the speculators, whose ardor, for the 
present, is kept in check by the ‘wet blanket’ of which Messrs. Connal & Co., 
of Glasgow, are the custodians. Next week the October quarterly meeting of 
the iron trade will be held at Birmingham, on Thursday.” 


The paragraph has had our due consideration, and we now invite 
the attention of the 4ge of S/ec/ to the following extracts from still 
later issues of influential London trade papers. First of all we have 
this significant comment of the /roxmonger, showing how the pig 
iron warrant scheme is regarded in London: 


The promoters of the American Pig Iron Warrant Storage Company do 
not seem “to get much forrader,” judging from the latest news relating to 
their enterprise. They have recently issued a circular showing that only four 
grades and fifteen brands have been recorded for sale, although they promise 
to make additions and alterations as circumstances may require. According 
to the New York papers no data is forthcoming to show the quantity of iron 
covered by warrants, but it is assumed that the tonnage is not great ; indeed, 
the /ron Age says it has reason to believe that the quantity does not reach 
10,000 tons. If that estimate is anything like correct, then it would almost 
seem that the American Warrant Company’s mission is a virtual failure. 


This we find in /ronmongery, of London, and it isn’t on the side 
of the pig iron speculators, either : 


A pig iron warrant exchange is an established fact in the United States: 
and the American Pig Iron Storage Warrant Company has commenced busi- 
ness with contracts for storage, it is said, for something like 30,000 tons of iron 
up to February, 1890. It will be interesting to watch the progress of this 
movement, which has had many vehement enemies among the iron producers of 
the States. They have not failed to point to the disastrous effects of heavy ac- 
cumulations, like those at Glasgow, in depressing the legitimate market in the 
early days of a revival following a depression. Nor have they neglected the 
lesson which we could teach them of the injury tnficted by the introduction 
of a purely speculative element into th _itidustry. All this has, however, 
‘-ven in vain, and the project is an accomplished fact for good or ill, as may 
be. If it should attain to such proportions as would secure it the attention of 
clever “ operators,” we shall expect to witness some day scenes of frantic excite- 
ment, such as have on several occasions taken place in the Chicago Wheat and 
Corn Exchange, though it will not be so easy a matter to “corner” a product 
which is perennial. There will be abundant opportunities for speculation, 
however, and the resulting evils upon the community at large. If the best 
and leading iron makers stand sternly aloof from it, the warrant scheme will 
never be capable of inflicting any great harm upon the industry. 

It pains us now to have to quote from the Age of Steel's own 
authority, but in the /rox and Steel Trades Journal, of October 26, 
1889, we find the following leading editorial which puts an entirely 
new complexion on the matter. If our St. Louis contemporary, or 
its allies of the New York Metal Exchange can derive any comfort 
from it, we would be pleased to learn just wherein such comfort con- 
sists. Says the London paper in question: 

““Wemake no bones of the fact that the chief object of the Metal Ex- 
change is to systematize, and so far as possible, foster speculation,’ so writes 
Mr. E. L. Shriver, secretary of the New York Metal Exchange, to an American 
Mr. Shriver, in parenthesis, remarks 
that this isthe object of all Exchanges. Mr. Shriver should be the best author- 
ity as to the chief object of the New York Exchange; but we are not inclined 
to accept his dictum that all Exchanges are established with the same end in 
view—viz.: the fostering of speculation. It is, however, almost impossible to 
instance any business transacted which does not possess some element ofa 
speculative nature. It is also true that an entire absence of speculation, 
means dullness in trade, while, when a speculative spirit is abroad, business 
We are disposed to approve of the 
frankness with which Mr. Shriver hangs out the shingle of his Exchange with 
the word ‘Speculation’ for its motto. But the term is capable of various 
interpretations, and it is possible that the business which Mr. Shriver is an 
advocate of, is not what we should term healthy speculation, but the reverse. 
The forge owner who makes forward contracts for pig iron for his puddling 
furnaces, and so provides raw material from which to manufacture iron he 


contemporary (7he Jron Trade Review). 


on all sides speedily becomes prosperous. 


has not yet sold, is a speculator, presumably for a rise, while if he contracts to 
deliver finished iron without having first purchased the crude material, he is 
Without crossing the Atlantic 


a speculator, apparently for afall—in pig iren. 





to study the working of the New York Metal Exchange, we have the London 
Metal Exchange, and the Glagow pig iron market from which to draw ex- 
amples. The committee of both these markets would agree with Mr. Shriver 
that their rules are formed with the view of systematizing speculation, and 
though they might not be so candid as Mr. Shriver, and admit that they are 
intended, ‘ so far as possible to foster speculation,’ yet by systematizing and 
facilitating operations, they, in fact, ‘so far as possible’ foster speculation. 
A few years ago the London Metal Exchange carried out a stupendous specu- 
lationin tin, which forced the price of the metal from 470 to 4170a ton, a 
transaction which involved and ruined hundreds, made fortunes for a few, and 
on the whole, had an injurious effect on trade. Since then, copper has been 
the medium for a great deal, but the metal was too heavy to handle, and the 
grand coup did not come off. If this sort of business is the ‘speculation’ 
which Mr. Shriver’s Exchange exists to foster, then we regard the New York 
Metal Exchange as more calculated to injure than to foster the metallurgical 
industries of America. The Glasgow iron brokers cannot be accused of hav- 
ing cornered the pig iron market or created a scarcity of pig iron. The result 
of the speculation which Mr. Shriver says they ‘systematize, and so far as pos- 
sible foster ’—-has been to accumulate a million tons of pig iron in the public 
stores, which stocks have been variously regarded as ‘a white elephant’ and 
‘a wet blanket.’ Certainly, their proportions are elephantine, and their exist- 
ence has had a damp, depressing effect on the market for pig iron generally. 
Speculation within limits defined, yet difficult to delineate, is beneficial to 
trade. We think that ‘fostering speculation’ is outside the province of 
Exchange committees, and such efforts tend to carry speculation beyond limits 
to which, if not confined, it will hamper instead of stimulating legitimate 
trade. ‘Seats’ on the New York Metal Exchange, as in almost all other 
exchanges in America, are sold to the highest bidder. The larger the amount 
of speculation going on on the floor, the greater are the opportunities of 
making money, and, consequently, the more valuable the seats. Our readers 
will therefore understand that the committee of the New York Metal Exchange 
have special reasons for doing their utmost to foster speculation, as they 
thereby increase the value oftheir property in the Exchange.” 

We think the subject may be dropped at the present juncture to 
allow our St. Louis and New York friends to think the matter over a 
little further. ~ 


A NEW MINNESOTA IRON DISTRICT. 


The western end of the iron range north of Duluth is attracting 
no little interest and attention just at present, on account of the 
newly discovered iron mines in tha* section, extending some 150 
miles to Gunflint lake, on the Canadian boundary. The formation is 
entirely different from that of the Vermilion range north of it, and 
there will be none of the open pit mining that has been carried out 
on the Vermilion at Soudan and Ely. 

Already there has been a thorough examination of the country 
by explorers and iron men, but no development has been made 
except east of Prairie river. Here working shafts have been sunk 
and two diamond drill test holes run, in one of which a body of clean 
ore ten feet thick and in the other seventeen feet thick was found. 
At one of the shafts a body of ore was found at the surface, but this, 
it is believed, is float and not to be depended on. All this ore is of a 
remarkably good quality and rich as any one can want. Active pros- 
pecting is now going on, and in a few months, probably by January, 
a very good idea of the extent and richness of the ore yield can be 


had. 
It is thought that the ore will be found in large bodies, but in 


underground workings almost entirely. Being in layers, or appar- 
ently stratified, the mining will be different from that followed in 
iron ore operations on other parts of the Lake Superior region, and 
will be more after the fashion of coal mining. That the ore is 
exceedingly rich there seems to be no question, and that not only one 
mine, but many, will contribute their quota of Bessemer ore to the 
output of the Vermilion range appears to be assured. 


NOTHING is gained in concealing the fact that year by year 
Cleveland’s harbor facilities, instead of improving, are deteriorating. 
With a well-protected harbor of refuge, and with a second break- 
water building, vessel-men prefer Ashtabula and even Fairport 
to Cleveland. The difficulty is one mainly of dredging. The river 
is sanding up much faster than the feeble effort made by the city by 
way of dredging seems able to prevent, and every large boat that has 
come up the river this season has found bottom. The city authori- 
ties do not seem to understand that they are driving away millions of 
dollars from their very doors. It is difficult to understand why the 
insignificant item of expense for dredging is not willingly borne by a 
city that pays out by way of interest on its debt more every year 
than it takes to provide for all other expenses. The vessel interests, 
the ore interests, the iron interests, are among the most heavily 
taxed, yet the city does nothing for them in return. Indeed, the 
suggestion has been made that the vessel-men should have the 
channel dredged at their own expense. There is as much justice in 
the claim as there would be in asking a business man to have the 
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thoroughfare in front of his establishment cleaned at his personal 
expense. The result of the city’s inaction is made plain by the fall- 
ing off in vessel freights here, and the increase elsewhere, and if 
Cleveland loses her lake trade she has nobody to blame but herself. 





A cur1ous phenomenon is found in the sudden inflation of iron 
values in England. But a few years since, England was flooded with 
German iron, more particularly with merchant iron, such as channels, 
beams and other structural shapes. Prices at that time were low. 
The situation has now become changed to one of unprecedented 
activity among English iron makers, accompanied not only by cor- 
respondingly high prices, but also by very large exports into Ger- 
many. ‘The problem, embracing as it does an economic question, is 
well worth consideration ; the more so since all English authorities 
upon the subject combine in denying any speculative movement on 
their part. It may be remarked in this connection that English pig 
iron has been advanced some 50 per cent. in price, and that notwith- 
standing this advance, the cost of production has been so largely 
increased as to give the furnace-men, as yet, no material benefit. 





FACTORS OF SAFETY. 





BY JOSEPH R. OLDHAM, N. A. 


In continuation of my recent paper on “ Riveted Seams,” I will now 
endeavor to show how dangerously misleading and discouraging to good 
designing a nominal factor of safety may be, when the percentage of strength 
of the riveted joint is not taken into account as a factor in calculating the 
proper working pressure for a cylindrical boiler. It may surprise some 
people to learn that though we start off by taking one-sixth of the lowest ten- 
sile strength found stamped on any plate, by the thickness of the thinnest 
plate, the factor of safety for a double riveted boiler, made 7” acordance with 
the rules issued by our supervising inspector general, may not be greater 
than two and three-quarters, but may be much less. 

These rules say, ‘and the sum will be the pressure allowable per square 
inch for single riveting, to which add twenty per centum for double riveting.” 

As we are now mainly considering high pressure cylindrical marine 
boilers, we may at once discard single riveting, and only as a step up, consider 
double riveting for the momeut. It is possible to obtain forty-five per cent. 
of strength of the solid plate by a practicable single riveted lap joint, but this 
is far above the average strength of such joint; however, let us assume this to 
be the per centage as a basis to work from “to which add twenty per centum 
for double riveting.” 

I may observe in passing that the late Sir William Fairbairn found the 
difference between single and double riveting to be only fourteen per cent., 
but let us take fifty-five as the strength of a double riveted lap joiut in com- 
parison with the solid plate, now a cylindrical boiler, say fourteen and a half 
feet mean diameter—with such longitudinal joints—one and three-eighths 
inches thick, would be allowed a working pressure by these rules of 162 
pounds per square inch, and the factor of safety would then be less than two 
aud three-quarters. The British Board of Trade rules require a factor of at 
least five, and the British Admiralty rules, though not formed for a factor as 
such, amounts to three and a half. 

The thickness of shell, assuming the same strength of material in every case, 
as per Board of Trade rules, would be inch and five-eighths full. American rules 
require one and three-eights inch, nearly ; Lloyds Register rules, one and five- 
sixteenths inch, and the Admiralty, one and five thirty-seconds inch ; thus, with 
plates sixteen per cent. heavier than the last quoted rules, our factor of safety 
is barely two and three quarters against their three andahalf. It is quite 
true we have some superior boilers made inthis State, in which the fac- 
tor reaches three and a half, but these are the exception, being altogether 
above and beyond these rules, and the makers receive no credit whatever for 
extra riveting, etc. 

Suppose we dispense with a factor of safety altogether as such, and take 
the strength of the plates when reduced by the actual percentage of the 
riveted joint. A plate fifteen-sixteenths thick by eighty-three per cent. would 
be stronger than a plate one and three-eights inch by fifty-five per cent. at 

joints—though fifty-five is above the average of double riveted boilers, and in 
ship work, for the most part, the strength of the joints do not exceed fifty-two 
per cent. of the solid plate. 

Less than an inch is much too thin for a boiler shell fourteen and a half 
feet diameter to work at 160 pounds pressure, but the factor of safety, even 
with this thin plate and a proper joint, is actually greater than our rules 
require with a plate nearly fifty per cent thicker. 

In boilers of very large diameter, made up of narrow plates, I venture to 
submit that the thickness of shell could be reduced with safety and advantage, 
if the strength of the shell, as a whole, were based on the percentage of 
strength at the weakest riveted joint. The Admiralty rule has no factor, but 
assumes four-ninths of the actual strength at the riveted joints, as the proof 
strength, and they test their boilers to this, and deduct ninety pounds to 
obtain the load for the safety valves. ‘The boiler I have quoted would possess 
a factor of three and a half by this rule. 

The steel boilers of the S. S. “ Egypt,” built in 1872, split circumferentially 
round the shell, but this occurred in the solid part of the plate and was due to 
the irresistible stress set up by expansion and contraction, which was prob- 
ably somewhat abnormal through too frequent and irregular use of the don- 
key cold feed, or, it may have been that the cracks were in the steel plates 
before the boilers were put on board; in any case, it was not due to thinness 








of plates, for after straps had been fitted over these cracks and the rivet holes 
made slightly oval, the boilers gave no more trouble, though they remained 
working for over ten years. 

To attempt to regulate the pressure of a boiler on the strength of the 
words “single and double riveting,” without taking into account the amount 
of metal punched or drilled out of the plate, or the area and strength of the 
rivets put in, may be dangerously misleading, for the difference between even 
a “double riveted joint” and the most approved triple means that two steel 
boilers may be of the same diameter and be licensed to carry the same pres- 
sure of steam, though the one be anywhere about thirty or forty per cent. 
stronger than the other. 





THE MINERAL RESOURCES OF PERSIA. 





The appointment of General Houtum Schindler, a foreign officer, who has 
served the Shah with distinction for twenty years, to be chief Inspector of 
Mines in Persia, under the concession to the Imperial Bank of Persia, will 
cause some inquiry as to what we know of the mineral resources of that 
country. When the late Sir Charles Macgregor compiled, eighteen years ago, 
his “‘ Gazetteer of Central Asia,” he summed up the mineral wealth of Persia 
as follows: ‘“Naphtha is found at a spring at the foot of the Bakhtiari 
mountains, between Shustar and Ram Hormaz, also near the village of Dalaki, 
in Fars; sulphur and saltpetre as being in the mountains north of Teheran, 
and the latter also in the Khalhal district of Azarbijan.” He also refers to 
the still more important mines of copper, silver and iron in Azarbijan, 
Mazanderan, and Kirman; coal of excellent quality, and in any quantity, near 
Shahrud and the villages of Hir, northwest of Teheran. More recent surveys 
have shown that the supply of coal in Persia is not restricted to one or two 
places, that the quantity is practically unlimited, and that at the pit’s mouth 
it can be produced and sold for five or six shillings a ton. At present coal is 
only worked at Hir, forty or fifty miles from the capital, where the output 
each year is 15,000 tons. In the Elburz mountains as many as twenty-five 
separate mines are known to exist, but they have only been worked by the 
villagers in a rude and primitive manner. In southwest Persia, from Ispahan 
to the hills north of Bushire and westwards as far as the Karun, numerous 
coal fields have also been discovered, and samples of the coal have been tested. 
From this source it will be possible to stimulate and to cheapen the cost of 
navigation in the Persian Gulf. Iron is believed to be found in close conjunc- 
tion with these Persian coal fields, but at present only one mine near Teheran, 
producing excellent ore and 7o per cent. of metal, is likely to be seriously 
worked. The Elburz range is also rich in this mineral—the ore producing 
from 25 to 60 per cent. of metal. Copper is found throughout the country, 
and was one of the chief exports from Gombroom 170 yearsago. There is also 
abundance of lead in the Elburz mountains, and, as there is a great demand 
for this metal in Russia, it is expected that a profitable tradein it can be car- 
ried on across the Caspian. Among the other mineral resources of Persia may 
mentioned borax, manganese, asbestos and mercury. Naphtha and petroleum 
have also been referred to, and as they are to be found in greatest abuudance 
near the Karun, they can speedily be turned to practical purposes. 





ACCIDENTALLY OMITTED. 





The accompaniyng diagrams should have appeared in connection with Pro- 
fessor Elsom’s article last week on “Friction Relieved by Lubrication,” but 





FIG. 1.—50° FAHR. 


were accidentally omitted. Such of our readers as are interested will no doubt 
be able to connect the two, though a week apart. 


Artistic Hardware. 

When America begins to “ yearn” for artistic hardware it is quite time to 
begin to look for a permanent “set” in public taste towards a combination, in 
the work of the ironmonger and the smith, of pure utility with beauty in form 
or ornament; and there are signs that this yearning has commenced over the 
water. It is accompanied with some frank acknowledgments that portions of 
Europe, especially France and Germany, are much in advance of the rest of 
the world in the artistic excellence of their builders’ ironmongery and the 
employment of metal work for interior decoration; a superiority which is, 
however, now found to be worthy of emulation, as public taste is improving 
and demanding something better than the manufacturer and metal worker 
have hitherto supplied. This discovery is,as we have said, a sign of the 
times ; it is the product of certain influences which were set going in our own 
midst several years ago, and are gradually widening out and propagating a new 
want. It is a tendency which the manufacturer and the dealer should take 
note of, and which, once set in motion, they will find it to their profit to 
encourage.—[{Ironmongery (London). 
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THE OUTLOOK FOR MANGANESE 


The American Manufacturer, of Pittsburgh, discusses the rapid advance in 
prices of manganese and the shortness of the supply, and says: “One of the most 
remarkable ‘jumps’ in prices, in the history of the iron trade is the recent 
rapid advance in the price of So per cent. ferro-manganese, and to a less 
extent the advance in spiegel. In the two weeks, from September 1g to Octo- 
ber 3, ferro jumped from $66 to fg0, and for immediate delivery the price still 
remains $g0. The advance in spiegel (20 per cent.) in the same time was from 
The advance in spiegel was, therefore, 25 per cent., and in ferro 


The lowest prices, both of spiegel and ferro, were at the begin- 


$32 to $40. 
36 per cent. 


ning of the year. The advance in the price of spiegel has been from $28 to 


$40, and in ferro from $54.50 to $90. 

“What are the prospects as to the future supply of manganese ores? 
There is no question that the outlook is not a good one. The production of 
manganese ores in 1888 was considerably less than in 1887. In 1887 the pro- 
duction of high-grade manganese ores in the United States was 34,524 tons. 
In 1888 it had fallen to 25,500 There was a reduced production in all 
three of the producing districts of this country, viz 
The production of other countries, measured 


tons. 
Crimora, Va.; Carters- 
ville, Ga, and Batesville, Ark. 
by the imports into Europe, which gives the best, indeed the only available, 
idea of production, also fell off in 1888, as compared with 1887. 

“The imports of manganese ores into Europe in 1887 and _ 1888, were as 


follows. The details of the imports for 1887 have not been secured, only the 
totals: 
IMPORTS OF MANGANESE ORES IN EUROPE IN 1857 AND 1558. 
Into 1857--Tons i888S—Tons 
RE MERINO 2. csislen iva pncexeienncondstuornarscns snauGuasd stevalmsacinune 74,906 
I a incvocscccveestndecncswise.wsavdigivensuxiaisetaveoninerestaeins 174 
Belgium 1,945 


Germany 
Total ° janis eae seeenvet> 120,61 92,649 


The sources of the 92,649 tons imported in 1888 were as follows: 


rons Tous 
Caucasus Russia) soos 45,65 Sweden ..... pond te ea canas | Sa 
Chili. ae 24,746 PEGE IR ci cin dys ccavessenns 1,572 
Spain ha eecastent 2,830 New Zealand . 787 
Portugal ........ ascinaaentneudies i --. 5 638 | Canada an giiteseaticebshddeksacLnckcs ea dliiais satan 245 
NEG: si ralovs 24h ciSavesacenasonivense 69 Sundries sieanevescedeasas 532 
Italy... a vr 385 ——. 
Greece =s 5 Total 92,649 


“All of the ore from the Caucasus contained 53 per cent. to 55 per cent, 
metallic manganese, but from .15 per cent. to .16 per cent. phosphorus. That 
from Chili contained 50 per cent. to 54 per cent. and free from phosphorus, 
The Swedish mineral is somewhat silicious.” 

“Where supplies in addition to these,” says the JWanu/facturcr, ‘are to be 
obtained it is dificult to say. The world has been searched for manganese 
deposits for years. Itis true that there are many known deposits that may 
prove of value in the future that have not been worked because of present 
inaccessibility or high cost of transportation. It is believed that there are a 
number of such deposits in Virginia, some in Arkansas and in other States. 
The present prices of manganese ores, which are for a 50 per cent. ore with 
not more than 8S per cent. of silica and ro per cent. of phosphorus, 31 cents a 
unit for the manganese and 10 cents a unit forthe iron delivered at Pittsburgh 
may stimulate developments and search. It is also possible that at some of 
the manganese mines in the mountains of Virginia, where there is plenty of 
charcoal, small furnaces may be erected and ferro made and ‘teamed’ to the 
railroads, the haul being a ton of ferro worth $90 at market instead of a ton of 
ore worth $15. We also hear of a discovery of manganese in Asia Minor, near 
Trebizondi, that will yield 10,000 tons this year, but the outlook for a largely 
increased supply of manganese ore—large enough to materially reduce prices 

is not very good, especially while the present demand for Bessemer and open- 
hearth steel continues.” 


DETERIORATION OF STEEL SHIPS 


. 

What constitutes a proper coating for a vessel’s under-water lines? This 
is a question that has been revolving in the scientific minds of naval construct- 
ors and engineers for a long time, and one that must be settled, now that the 
new steel Navy is well under way. In fact, officials at the Navy Department 
have had under consideration for a long time several “ preventives” against 
the fonling of ships’ bottoms, and the sentiment seems about to settle upon 
sheathing as the remedy. There have been no end of mixtures proposed and 
tried as anti-foulers. For some time a mixture of red lead and white zinc has 
been used, but it is not effective. 
bottoms, but has not proved sufficient 


Zinc has been proposed and tried on vessel's 


The Japanese have discovered a mixture, a kind of lacquer such as is used 
on most of their work, which is claimed to be an excellent coating for the sub- 
merged portions Of ships’ hulls to protect them against marine growth and 
pitting by voltaic action. But it is so expensive as to be practically out of the 
question to adapt it to use upon vessels of the Navy. 

The frequent docking of the new steel cruisers has shown how rapidly 
the marine growth accumulates upon them, especially at the Navy Yards and 
in the Pacific, and the effect that has been produced upon the hulls through 
chemical action. 
now on duty in the Pacific, was recently put into drydock, and about twelve 
tons of barnacles and other growth was removed from her. 


The Ranger, one of the oldest of the iron vessels in the Navy, 


Before this was 
done her speed had been reduced from eight knots an hour on seven tons of 
coal a day to less than six knots on from twelve to fourteen tons per day. 
The Alert, a sister ship to the Ranger, had had the same experience, and her 
commander reported: “The bottom was very foul, it being estimated that 
To dock this ship it cost, 
Running from Payta to 
Callao, before docking, we use 80 tons of coal obtained here at $20 


more than twelve tons of barnacles were taken off. 


for the four days we were in dock, $2,782 in money. 


/ 


per ton, 








amounting to $1,600. Ifthe bottom had been clean we would have used only 
25 or 30 tons for the trip, making a saving of $1,000.” 

The Atlanta originally received a coat of anti-corrosive paint next to her 
plating, and an outside coat of anti-barnacle-clinging paint. On an examina. 
tion of her hull about three months ago, it was found that the barnacles had 
eaten their way through the anti-corrosive paint and firmly attached them- 
selves to the ship’s bottom. The effect of this growth upon the speed of ves- 
sels has been frequently demonstrated. For instance, upon the six-hours’ 
trial on April 13, 1887, the Atlanta attained a speed of 15 1-2 knots, but upon her 
recent trial at Newport her speed wasa little over 13 knotsonly. This difference 
was accounted for by the fact that she had been lying in the foul waters of 
Wallabout Bay for several weeks before the trial, and a large marine growth 
had become attached to the bottom. The Dolphin, on her recent cruise 
around the world, became so foul on the bottom that her speed was materially 
lessened, and when she went into dry-dock in England several tons of stuff 
were taken from her bottom. 

A more serious evil to steel ships than fouling, and one not so easily rem- 
edied, is the pitting of the hull from galvanic action due to various causes. 
This deterioration has been particularly exhibited in all of the new ships. 
Frequent docking of steel vessels, both of the Navy and of the merchant 
marine, has been shown to be necessary; and frequent docking means great 
expense, especially to those of the Navy when private docks are used. A 
serious question in connection with the docking of naval vessels is suggested 
by Naval Constructor Hichborn—that of international law. If coal and other 
supplies are declared contraband of war, will not the docking of war vessels 
be placed in the same category? And anunfriendly nation would no doubt say : 
‘““No coal or docking facillities permitted to belligerents.” What is to be the 
remedy? This was the question discussed before the Naval Institute recently 
by Constructor Hichborn, and he demonstrated the necessity of sheathing. It 
is nota new idea. Sheathing was in use so early as the first century of our era, 
and then the art was lost and subsequently rediscovered. The question also came 
up during the construction of the Roach cruisers, but was decided adversely 
by the Advisory Board. Their objection was that the weight of the sheathing 
increased the displacement, or, that it would require more power to drive a 
given displacement through the water. 

The sheathing of a vessel is the fastening of sheets of alloy of copper on 
the submerged portion of the hull. Passed Assistant Engineer John A. Tobin, 
one of the officers of the Dolphin, has invented a bronze metal which has been 
experimented with, and which Constructor Hichborn recommends for all of 
the vessels of the Navy. A large quantity of this metal is now being manu- 
factured by the Ansonia Brass & Copper Co., to be used in the construction of 
machinery for the new cruisers. Mr. Hichborn admits that it will add to the 
displacement of a vessel, but no more so than the weight of barnacles, and 
that a seventeen-knot sheathed vessel that will not foul her bottom, and will 
make full speed when called upon, is better than a twenty-knot one that can- 
not get away from a dry-dock.—[New York Tribune. 





What is the Lite of Corrugated Iron ? 

At a recent meeting of the Connecticut Association of Engineers, a paper 
by Mr. C. M. Jarvis was presented on “Iron Roofs.” In the discussion which 
followed, Mr. Field was asked the question, ‘“‘ What is the ordinary life of cor- 
rugated iron?" Hereplied: “The life of a corrugated-iron roof depends un 
what gauge of iron you use or whether you use it galvanized. Youcan put it 
on to last 100 years, but ordinarily it will not. Iron near the seashore will go 
faster than inland. There are instances where that iron has lasted 20 to 25 
years; other times it has gone in 5 or 6. There is no repair except to 
put a new sheet on. Youcan take off any one sheet and renewit. We have 
had roofs on our place 17 years, and they do not leak very badly now. We 
keep them painted. A good many places where they have lost corrugated-iron 
roofs they have not painted them. We use metallic paint. Those that last the 
longest are galvanized iron. Many people put on 26 iron, which is not much 
better than paper. If they will put on 18 or 20 galvanized, they will havea 
roof to last practically, forever. They put on 26 frequently. There are three 
or four gauges—standard, Birmingham and others—and you must be posted 
on what gauge vou are buying, for 26 in one might be 28 in another man’s. 
You gauge it by the weight per foot.” 

Zeicon—What is It? 

In fact, no use for the pure metal has 
ever been found, therefore, it has not been An oxide of this metal, 
called zerconia, is the most infusible of all the known oxides. The oxide is 
A common cotton wick is thoroughly filled with 
The wick is all consumed 


Zercon is a metal not found pure. 
reduced. 


reduced to a fine powder. 
the powdered oxide, then the cotton is burned out. 
excepting a thin, delicate, snow-white column of the zerconia, which is left 
exactly the shape of the wick. 

As the burning gas impinges upon this column of oxide, the latter be- 
comes heated white hot, and glows with a soft incandescence, second only to 
the electric light. 

A mechanic may not know the name of this burner from the above 
description, but it is named the Welsbach, and by that name will be readily 
recognized.—[Northwestern Mechanic. 


The Threatened Exhaustion of Iron Ore at Bilbao. 

The British Consul, at Bilbao, states that some of the best mines in the 
immediate vicinity of that port are becoming exhausted; but Biscay is an 
“iron country,” new districts for the extraction of its metallic soil being 
selected every day, and in a few years the province will be intersected by a net- 
work of railways in communication with the port of Bilbao. Consequently 
there is no reason to fear any sensible diminution of the export ofiron ore at 
present. 
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AMONG THE TRON MINES 


Lake Superior Shipments otf Iron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, November 6th, are as shown by the appended statement, 
condensed from the Marquette J/ining Journal: 


MARQUETTE RANGE 



























































PRUETT OOT 506 seses sc cisexce ... 15,614 Grand Rapids.. .. c< 5007 GMBER veccccisiecs eee 53,542 
Angeline.. » 16,778 Bartiord . 5.06. - 565 Republic 253,750 
Barnum... .. 6,435 Humboldt. .. 15,866 Republic Reduction Co.. 21,280 
Braastad... +++ 95,127 Jackson ......... so GR, MEM MWR sanieakesco%sseosvtencah 3,712 
BUialo...:.05:; - 36,226 Lake vic dette +» 50,467 Salisbury... see 53,094 
Buffalo, South.. «- 7,966 Lillie .. +. 30,412 Samson........... aeeanaene 449 
Cambria ........ ..» 61,673 Lucy .. 23,199 South Buffalo. sive SOj08S 
Champion .. + 194,879 to ae ¢ 5G, GE7 BURETIOL cessssccescosussts.coees 219,150 
Cleveland.. .-»251,832 Marquette Ore Co.. 5,169 Volunteer.. 52,111 
Cliffs shaft. ..116,597 Michigamme.......... . 42,840 Webster.......... 448 
Curry 16,671 Milwaukee... ~ 50,513 West Republic.. 1,509 
Detroit . 6,065 Negaunee............ ac 93,259 WEtRIOTE.... 0.00000 18,612 
BREUER vaccsdeckesaesene 3,895 North Champion............ 7,757 Winthrop. w+» 20,849 
East Champion.. 2,697 Pitts. & L. Angeline...... 191, GEO OEM shines ctouseessepeveswade vve0e 12,844 
East New York... Pe | Ree 7,423 
| eae aoe 893 Quartz. ae enka 491 —_—_— 
Total, Marenette MNES us uhuanndunnkcosvon ken culty asWecatebisnseudubedconedvenedctilouscetssnveskues 2,295,534 
MENOMINEE RANGE. 
Aragon.. See Ve Ge: 1) Aa ene 4,895 Norway.......... . 65,251 
Armania.. ... 44,670 Hamilton..... 8,347 Paint River. . 28,049 
eS ee --483,828 Iron River... .++0155,574 Perkins...... . 10,826 
Commonwealth. es 831 L crime engi -- 94,246 Shafer...... 9,237 
3,300 Mastodon ee 57,812 Sheridan... oa 504 
134,629 Mastodon, South . - 2,094 Sturgeon River... 4,775 
ae | a on ose - RAD. WHOM o cesvisissesied +++ 145,706 
Se ED: MINE vx ar ek cbseeunsxcdensvae ES BR WAG asec cncecinecascesennscis 9,616 
LOCH, DESMO SS TOROS os scieeciesscoxcactceci scacctsweotevese tenbeassece Sititeinnt pea PRbSGASInsskbes 1,582,328 
GOGEBIC RANGE. 
NONE one vse dacouseis Saniccserins MG TIE RPM MAM Mics sacsiaeccessseaseee 75.722 
Ironton...... 8,880 
Montreal ‘ 7 Section 33 south.. 45,223 
pe RE ee --537,147 Sellwood —- 25,603 
3; North Montreal.... .. 26,499 South Colby... 50,035 
76 North Section 33............. 24,295 South 15 Colby. sh naneaeiedees 10,280 
3 Odanah Windsor.. * 14,576 
Pabst.... deus 
SEMI cvasacrsbestacdsecetbestsdus 
PEPE SOE IE MINI ces cs avs avesssussaeacseasacgutsecacusakevssnay bNasasedunsoudrosacouseciterentaacthyyrd 1,713,893 
VERMILION RANGE.” 
Chandler Mine............. 281,390 Minnesota Iron Co........ WIR SA PIDMCET  <sicsecscscnscesnsanepeines 3,144 
EL WOT ITLEh WRN vse casas ca cacanauadtascancblaaccusesss wapekRiieeiyisesesihaaadsuategeosounmeeporeuet 758,880 
CREE TOR eres o cacevsceuncseveuea panacaccucsscanouss sunsvunudewnenuieeataaen uxbe<e kudinsedatoenadouvcasand eons 6,414,635 


*Shipments for past week not included. 
The total of lake shipments is so close to 6,500,000 tons, that it is certain 
that further shipments will take it above that figure before the shut-down of 
navigation, and the rail shipments for the year added in, will bring the total 
output of the mines for 1889 very near, if it does not reach, 7,000,000. 
Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

The Mastodon mine will ship close to 75,0co tons of ore this year. ‘‘ Dead 
work ” will be carried on quite extensively in addition to making a stockpile 
It is the intention of the lessee, Capt. C. T. Roberts, to ship not a pound less 
than 100,000 tons next year. The mine, under his careful management, is 
capable of accomplishing such a season's output without any straining. The 
main hoisting shaft at the west end (now over two hundred feet deep) will be 
put down another hundred feet the coming Winter, which will give additional 
ground to work.—[Florence Mining News. 

VERMILION RANGE. 

Work will commence next Monday sinking shaft No. 2, at the Chandler, 
The shaft is now down 175 feet, and the intention is to put it down !oo feet fur- 
ther, or two levels. 

It is expected that by next Saturday night the Chandler mine will have 
shipped 300,000 tons of ore. About 294,000 tons had been sent forward last 
Saturday night, and this, with the present week's shipmeuts, will practically 
wind up the output for the season, although some small orders may yet 
be sent forward before the close of navigation.—[Vermilion Iron Journal. 

MARQUETTE RANGE. 

The Hemlock mine, down the river from Republic, and of which Republic 
parties were the owners, was sold to Cleveland parties cn Tuesday for $40,000 
cash. Itis a good property, but from its isolated condition, and the large 
amount of money required for its proper equipment, the sellers concluded 
that it should be in stronger financial hands.—_|Negaunee Herald. 

Mining, shipping and all the usual operations of the South Buffalo Mining 
Co. have been fully resumed, and the work is going forward with more than 
ordinary activity. The result of the late 
beneficial than otherwise and, withal, serves as a timely warning for the future 
security of the workings. 

In the new discovery made by the Pittsburgh & Lake 


cave-in proves to have been more 


Angeline Iron Co., 
some distance to the east of their main workings, a half mile at least, and 
close to the east endof Lake Angeline, the company posseses an ore deposit of 
remarkable quality. It yields fron 67 to68 per cent.in metallic iron and is 
sold to average no higher than .007 per cent. in phosphorus.—|[Iron Ore. The 
Cleveland Iron Mining Co. is exploring the lands immediately upon the east of 
the Lake Angeline find and is reported to have struck the same vein of ore, 
GOGEBIC RANGE. 

The final clearing up of the stockpiles at the Colby was completed last 
Wednesday, and it is not likely that much more ore will be sent to the docks 
from the ‘mine this season. It does not follow, however, that mining will 
cease or even that the present force of about 200 men will be materially, if at 
all, reduced. It is expected that an average of from 15,000 to 18,000 tons per 
month will be raised during the Winter, which, with no increase through the 
more active season, would aggregate a round 200,000 tons for the year. But we 
are safe in saying, with all human certainty, that the mine will be more 
actively wrought next season.—[Pick and Axe. 

Thursday the Norrie rounded the 60v,000-ton point and took a good 








start for 100,000 more before the year closes. 
record ever made by any mine, and places the Norrie at the head of all com- 
petitors. That one mine could mine and ship stick a quantity of ore in a year 
is one of the wonders of the age. Such a feat would not have been dreamed 
of a few years ago, and it remains for the great Gogebic producer to demon- 
strate what can be done inthe line of iron ore production. When the new 
plant, soon to be completed at the Norrie, isin use, it will then be able to 
push a 1,000,000-ton output pretty close.—[Ironwood Times. 

Notwithstanding the recent assay made by Mr. Dickman, chemist of the 
Otis Iron Co., of Cleveland, which showed Caledonia ore to be a very superior 
grade of Bessemer, Mr. Byron N. White, who is about to invest in mining 
property, visited the range this week and determined to ascertain for himself 
the precise character of the product. He selected a number of samples and 
had them analyzed by achemist of his own choosing. The resnlt was even 
a trifle better than that of the first analysis—65 per cent. in metallic iron and 
only .028 in phosphorus—one per cent. higher in iron and ,,';,; lower in 
phosphorus. This conclusively settles the question as to the character of the 
Caledonia ore, and also establishes the fact that the Caledonia formation 
is entirely different, separate and distinct from any other yet developed in that 
region.—[Florence Mining News. 


This is by far the greatest 


CENTRAL HEATING STATION AND POWER SUPPLY. 


A paper on this important subject was contributed by Mr. W. W. Phipson, 
to the Mechanical Section, at the recent meeting of the British Association, at 
Newcastle-on-Tyne. The author commenced his paper by commenting upon 
the growing necessity of a central heating and power supply for cities and 
large towns, and of the dangers and inconveniences of the present system. 
He took for his model the scheme in successful operation, since 1887, in 
Boston, Mass., which is known as the Prall system, and explemplified by the 
Boston Heating Co. This system consists in the constant circulation of water 
at a high temperature and pressure (viz.: at 4oo deg Fahr., and 250 Ibs. on the 
square inch) from the batteries of boilers at the central station, through the 
supply mains and back to the boilers by means of the return mains, the cir- 
culation being maintained by means of pumps. The ample scope of the 
system was next entered upon showing that it was quite adequate to meet all 
requirements, as regards both heat and power. The method of determining 
the amount of heat or power supplied to the consumer was described. With 
regard to the loss of heat by radiation, it has been reduced to a minimum by 
covering the mains with a non-conducting material, reducing the internal 
temperature of 4oo deg. of the pipe, to 110 deg. on the outside of the covering. 

The construction of the pipe trenches, or conduits, was described, together 
with the sizes of mains, etc. The details of the construction of the mains 
were fully given, showing that expansion joints are used, which are fixed at 
every 100 feet to 150 feet, as well as one where the main changes direction, and 
of the special connection used in coupling the pipes together. Service-boxes 
to supply three houses are fixed under the footpaths, which are connected to the 
mains by a pipe 1 inch in diameter. From these boxes the house supply is taken 
by means of copper pipes ';-inch to 1 inch in diameter. At the end of the 
copper pipe, and inside the house is fixed a vessel, called a “ converter,” whose 
use is to permit the water to resolve itself into steam, the pressure of which 
is controlled by means of a reducing valve fixed on the copper pipe before it 
enters the converter. From this converter the house services are taken. Ifa 
supply of both heat and power is required, 
are used, with two reducing valves, the power being taken from one and the 
heat from the other. The pumping and boiler capacity of the central station 
were given, together with the latest additions to insure economy of labor. The 
paper concluded with the hope expressed by the author to see a successful cen- 
tral supply of heat and power system adopted in that country, and his thanks 
to Mr. A. V. Abbot, chief engineer to the Boston Heating Co. 
assistance in giving all possible data on the subject. 

Sir Frederick Bramwell said the question of the transmission of heating 
power was becoming more and more important every day. So far as they 
knew, there were three undoubtedly practical modes of doing it. One was 
this mode, by high pressure water. The other was the New York mode, by 
steam at comparatively moderate pressure; 
which they were so familiar here—by gas. 


double, or compound, converters 


, for his kind 


and the third was the mode with 
Whether the electricians in future 
would give us electricity at so cheap a rate that we could afford it for the pur- 
pose of heating, he did not know. It appeared from a newspaper report that 
one electrician had obtained it with waste water power, and applied it for 
cooking purposes. But that was an exceptional case, and it seemed to him 
that they were restricted to these three modes, and it would be a very desirable 
thing that there should be a paper read before that section which would give, 
in acompendious mode, the cost of the installation of asystem to deliver 
heat, another to deliver power, and another to deliver them jointly. As far as 
he had been able to make out from a paper that was read at the Civil 
Engineers some few months ago, upon the New York system, the provision of 
steam did not compete favorably with that of gas, at the price at which we 
obtained it in England, although it competed most favorably with the price 
prevailing in New York.—{Colliery Engineer (london), 

DesiGns forthe London Eiffel Tower projected by the company at the 
head of which is Sir E. Two 
prizes of 500 guineas and 250 guineas will be offered for the best and second 
best designs for the tower, and competitors can obtain specifications on the 
Ist prox. 
the weight of material, the cost of lifts and labor 


Watkin, will be thrown open to competition. 


The plans must show a tower 1,200 feet high, and give estimates of 


A Pennsylvania Road 2,500-toa bridge, 258 feet long, was moved 45 feet in 
I2 minutes. 
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THE WOODBURY-MERRILL AIR ENGINE. 


The engine is constructed with two operating or “working” cylinders, 
and two other cylinders called “ reversers;” each reverser is provided with a 


reverser heater, placed within a furnace; a regenerator, consisting of wire 


cloth of large, superficial area, extending from the cooler to the bottom of | 


the reverser heater; a cooler, consisting of a large number of thin, copper 
tubes surrounded by water, and a displacer piston, having metallic packing 
rings, and adapted to reciprocate within the cooler. 
provided with a working piston having metallic packing rings. Each reverser 
is connected by means of pipes with the working cylinders as follows: The 
hot chamber below the displacer piston is connected with the bottom of the 
working cylinder directly opposite, and the cold chamber above the displacer 
piston is connected with the top of the working cylinder diagonally opposite. 
The means employed of converting the reciprocating motion of the pistons 
into a rotating motion are all of the common type. 


Each working cylinder is | 


A small single acting air | 


pump, having a leather packed piston, is operated by an eccentric fastened to 


the main shaft. The pump is used to compress the air to the initial pressure 
required, and to maintain this pressure, which is subjected to a loss by leakage 
around the piston rods. The regulation of the speed is obtained in a simple 
manner by the adaptation of a common centrifugal governor. 

The power produced is due to the energy exerted upon the working pis- 


A NEW H 
tons by the alternate raising and lowering of the temperature of the same 
mass of air within the reversers. 
the reverser heaters, by the combustion of any kind of fuel within the 
reverser furnaces, the engine may be started by the use of the compressed air 
(previously compressed into a small reservoir) admitted into the engine in an 
alternate manner, similar to the starting of a Corliss engine, by means of 
starting valves. 
air circulated through the coolers. A very small quantity of water is required, 
and the same water may be used over and over again. 

This improved air engine is not an exhausting engine, like the steam 
engine. It uses the same mass of air over and over again, simply expanding 
and contracting it by alternate heating and cooling, and thus generates a 
power in accordance with the well-known laws of the expansion of gases, 
which power is developed by the working cylinders. It has neither admission 
nor exhaust valves, and its motion is as regular and uniform as the best steam 
engines. It is an absolutely safe power producer, and there is no possible 
danger from explosions or ruptures. It will run as long as it is fed with fuel, 
and when the fire goes out, will stop. That is all the danger there is to it. 

The accompanying engraving is an elevation of No. 13 air engine, in 
operation at the works of the Downer Kerosene Oil Co., West First street, 
South Boston, Mass. Recently a series of tests were made by George H. 





HOT AIR ENGINE. 


When sufficient heat has been imparted to | 


The cooling medium used is any kind of water, or a blast of | 


Barrus, M. E., to determine the economy as to consumption of fuel with which | 


the engine works. The following is a brief summary of the principal results: 
‘On all the tests except the last, the principal load on the engine consisted 
of a No. 35 Sturtevant exhausting fan, with 72-inch case which makes 535 rev- 


olutions per minute when the engine makes I10 revolutions per minute. On 
the last test, the principal load consisted of the same fan, and in addition, a 
Sturtevant fan, with 60-inch case, No. 123, which made about 625 revolutions 
per minute. The friction of the engine was determined by subtracting the 
average power absorbed by a pony brake, applied to the fly-wheel, from the 
indicated horse-power developed at the same time, on the occasion of supple- 
mentary tests, a part of which were made March 7th, and a part March 22d, 
the number of these tests being fourteen. The average indicated horse-power 
was 31.1% and the average brake horse-power, I9 92.” 

“It appears from the table, taking the test of March 23rd as a proper indi- 
cation of the performance of the engine, that the amount of coke used ina 
ten-hours’ run including the wood and coke required to start the fire, begin- 
ning with a cold engine, was 1.91 Ibs. per indicated horse-power per hour, and 
2.98 Ibs. per brake horse-power per hour. On the same test, for a period of 6\ 
hours, after the engine had attained its normal conditions of work, the quan- 
tity of coke consumed was 1.54 Ibs. per indicated horse-power per hour, and 
2.37 Ibs. per brake horse-power per hour. During the test of March 6th, the 
quantity of water which passed through the coolers amounted to an average 
of 3,612 Ibs. per hour, which is equivalent to 7.2 gallons per minute. This 
water was supplied ata temperature of 36 degrees, and discharged at a tem- 
perature of 102.8 degrees.” 

“T do not regard these results as the best that can be obtained from the 








engine, for there is a considerable loss of heat from the unprotected exterior 
surface of the furnaces, due to radiation, which can easily be prevented by 
the use of suitable covering.” 


George s 


KIND 0? FUEI Gas Hovusk Cox} Creek 
Cumb'r'd 
Coal. 
Date of Test. 1889 | Mar. 5. Mar. 6 Mar. 2 | Mar. 23. | Mar. 25 
Duration...... MUM *  ccccenebie ; y, 8.25 10 6.25 5 
Begin with New!/Begin with New ; 
Condition of fire at begin- Five. End with) Fire. End with 
SIE DMG CPG 6 occ ccseccocssnvceeses] VOTMIAL Fire burn d out Fire burned out.| Normal. Normal. 
Weight of dry fuel burned, 
including 4-10 of weight of 
wood used for lighting 
fire...... DM ccicassneciae a 46 453.6 601.6 314 262 
Weight of dry fuel burned 
per hour...... Oo cca ccesens . 48.9 4 60.2 50 52 
Indicated H. P. developec 
by engine I. H. P, .......04.. 30.16 29.68 31.45 32.38 32.43 
Revolutions per minute.. 113.1 112.4 112.5 | 113.¢ 108.4 
Fuel burned per I. H. P. per | 
hour Ibs...... aoe can tigankereends 1.62 1.85 1.91 1.54 1.62 
Fuel burned per Brake H | 
P. per hour, assuming | 
friction of 11.26 H. P 259 2.99 2.g8 | 2.37 2.48 





“Taking the results as they stand, however, the consumption of fuel per 
effective horse power transmitted through the belt, is not more than one-half 





*On the te to° March sth, the coke, when fired contained 20 per cent. of moisture. and on 
that «f March 6th 14.2 per cent. of nioisture, determined by drying samples. On the test of 
March 23d, the coke when fired was dry 





























————————==—— St nanammmnnnmnenennemmennnanonmneneene 


Terra IRON TRaDe ReEvIEw. 7 











of that required for the best non-condensing steam engines of small power, 
which are commonly used.” 

The inventors of this engine are Messrs. Jas. A. Woodbury, Joshua Merrill, 
George Patten and Edward F. Woodbury, of Boston, and for more than 35 
years these gentlemen, or some of them, have been engaged in its projection, 
so to speak. They were the first Americans to patent an air engine in this 
country or in Europe, their first patents being dated 1853. Further informa- 


tion may be obtained from Joshua Merrill, treasurer of the Woodbury, Merrill, | 


Patten & Woodbury Air Engine Co.,8 Exchange Place, Boston, Mass. 


A BARB-WIRE AND NAIL TRUST. 





The Pittsburgh /ispatch announces a barb-wire trust. It is to be known | 


as the Federal Steel Co., and the ispatch says of it: 
The Oliver & Roberts Wire Co., of this city, Carnegie Phipps & Co., of 
Beaver Falls, the Gau- 





as usual, and we will not meddle with them. It is not our intention to build 
up a monopoly, but find that it 1s to the best interest of the business to go into 


the combination. When the subject was first broached to our company we 


refused to goin. We were afterward convinced that it would pay us to do so 
and are now ready to sell out. We were averse to going into any pool. The 
others showed us that it was to our advantage, and as it is a straight business 
transaction, we are going in. I do not know anything about the other plants 
about here, but think they will also join.” 

“Will Washburn & Moen, the large concern that fought everybody about 
infringing their patent, be in the new company?” was asked. 

“No. They were not asked to come in. It was the intention to cenfine 
the combination to Western companies. The concern you mention is in 
Massachusetts. No, it is not yet settled what the capital stock will be, but it 


| will run into millions. A conference was held in Chicago last week, but this 


was not determined.” From another source it was learned that there was 





considerable opposi- 





tier Steel Department, 
at Johnstown, and the 
Braddock Wire Co., at 
Braddock, Pa., are now 
engaged in taking 
stock in their plants 
preparatory to selling 
out to the new combi- 
nation. The latter will 
be known as the Fed- 

eral Steel Co. and will * 
be a chartered corpo- 
ration. 

It is proposed to 
have it charteredeither 
under the laws of New 
Jersey or Illinois, but 
this point has not yet a 
been settled. Some of 
those forming the com- 
pany say the laws of 
Illinois will give them 
greater advantages 
than’ any other State, 
while others hold a 
New Jersey charter 
would probably be the A | 
best. In conversation 
with George T. Oliver 
yesterday, the gentle- | Z 
man stated that they | orm 
had put a price upon J 
their plant and would J} 
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turn it over to the new 
company. The plan 





tion to the new com- 
pany, and there is a 
strong probability that 
the manufacturers will 
also form a combina- 
tion to compete with 
the large mill owners. 
It was stated that Wash- 
born & Moen would 
go in with the others 
and try to break the 
Federalcompany. The 
small producers of wire 
and nails who were not 
taken in the large com- 
bination expect that 
they will forced to sell 
their plants to the big 
concern. It isalso un- 
derstood that the latter 
has offered them what 
they consider a low 
price for their works. 
| This has been refused 
and the owners think 
that sooner or later 
they will have to accept 
them. To offset the 
effects of the Federal 
combination, the small 
manufacturers have 
taken the initial steps 
to form a combined 
company of their own. 
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of the latter is to pay 
. . | 
either in cash or stock 
for every large wire || 
| 








mill in the country 
they wish to control. | 
The Pittsburgh con- | 
cern will go in and | 
take stock in the com- [| 
pany. Some of the 











: They have gono so far 
as to make an offer to 
two large Bessemer 
manufacturers for the 
latter to build a plant. 
They agreed to take 
the product of the mills 
to be used to make wire 
for some years. 

They failed in this 







Lhhdhdddakd 

















LEPPELLST | 
BS 











stockholders who .do 
not favor the combina- 
tion will be paid cash 
for what they now own 
in the companies. 

As soon as perma- | 
nent officers are elected 
the company will open 
offices in this city, and 
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and now express an 
intention and _ their 








f ability to work up 
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the clerical forces in 
the other offices be 
dispensed with. This 
matter of economy was oe = 
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next session of Con- 
gress, and thus defeat 
the aims of the syndi- 
cate to monopolize the 
= barb wire business of 
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the chief cause of the 
combination. It is 
very probable that John W. Gates, of St. Louis, Vice-president of the Braddock 
Wire Co., will be the president. 

In speaking of the matter, Mr. George Oliver was loth to give the real 
nature of the combination. When asked if it was not true that he and others 
in this vicinity were taking stock to sell out to the Federal Steel Co., he said : 

“ Yes, it is true that there is a scheme on foot to buy up all the large wire 
plants in the country for the purpose of combining the business and thus 
reduce expenses. We have gone so far as to place a valuation on our mills and 
will be paid in cash or we can take stock in the general concern. The new 
company, for which there will be a charter issued in a few days, will buy out- 
right any large concern in the United States which may be thought advisable 
to purchase. It is not intended to have all the wire manufacturers in the com- 
pany, and for that reason a number of the small concerns will be left out. 
There is sufficient capital behind the scheme to buy up all the mills in the 
country if necessary. There will be no effort made to squeeze anybody out of 
the business. Those who do not wish to come in can go along doing business 


A NEW AIR ENGINE—SECTIONAL, 
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the country. Theycite 
the results of their 
efforts in 1883, when they had the duty on wire rods reduced by “ working” 
the Western farmers. Such a large reduction was then made that they claim 
they can do it again. There is in the neighborhood of 200,000 tons of barbed 
wire manufactured annually, It is worth about $75 per ton. 


ELEVATION See opposite page 


BELLITE was recently employed in connection with some blasting opera- 
tions at the Westport Harbor Works, New Zealand, with highly satisfactory 
results. A charge of 200 Ibs. of the explosive was placed in a chamber cut in 
a mass of rock weighing some 1,800 tons, which had been previously loosened 
on three sides. The discharge broke up the whole of the rock desired into 
convenient masses, and it is computed that about 2,200, instead of 1,800 tons 
were brought down by the explosion. It is stated that asmaller charge would 
have answered quite as well, as the expansion of bellite is slower than that of 
dynamite. 











A SHIP canal between Edinburgh and Glasgow to cost $35,000,000 is urged, 

















In the November issue of the Magazine of American History, Nathan 
M. Hawkes, of Lynn, contributes a very interesting paper describing the loca- 
tion of the first iron works in America, and the formation of the company 
which established them, with copies of the grants issued by England at the 
time. 

As the iron industry in America is, at the present time, one of the largest 
and most extended of our industries, it is interesting to note some things in 
connection with its history and growth, and also to learn where and when it 
had its beginning, which is very pleasantly described by Mr. Hawkes, as 
follows : 

“Verily there is nothing new under the sun in the laws of nature or of 
trade. The present large impetus of English capital into this country only 
marks afresh a movement that has existed since the very beginnings oi the 
Western Continent. There is something stimulating in the contact of an old 
race with a new soil. English capital was seeking investment when the Puri- 
tans took possession of Massachusetts Bay. In this marvelous age of iron it 
will be interesting to note a few incidents in the history of the first iron works 
in America. 

“ Midway between Salem and Boston, the first and second capitals of Massa- 
chusetts, there flows a serpentine little stream called the Saugus by the Indians, 
and their English successors. From an elevation it resembles a string of ‘ upper- 
case’ letter S’s. Tide water meets the down-flowing fresh water two miles 
from the bay, between Round Hill on the west, and the dark forest on the 
east Just where the currents lap each other, on the bank of the stream, is a 
long, sloping mound like a sea-serpent’s back, which to the passer-by seems 
but a freak of nature. The hand of man, however, wrought that earthwork. 
At this point was the upper ferry crossed, in the early days, by Endicott and 
Winthrop, and all the Puritan worthies, in the infancy of New England. 

“The mound which lies at this point upon the river bank, and is known 
to the natives as the ‘Cinder Banks,’ is the heaped-up scoria, the refuse, the 
remainder, the sweepings of an iron foundry, which was in full blast before the 
red man had cast his last, lingering look upon his beloved river, and upon the 
blue waters of the Atlantic beyond, The fleecy snows have mantled it, the 
sun has scorched it for two centuries, and only an occasional curious observer 
has disturbed its scanty covering of vegetation for some relic of the first man- 
ufacturing industry of the continent. 

“The existence of iron ore about Lynn had been known from the first 
settlement. The presence of the ore and the want of iron tools, combined, in 
the year 1642, to send one of the enterprising settlers of Lynn, Capt. Robert 
Bridges, to London, with specimens of the ore, in the endeavor to enlist Eng- 
lish capital. He succeeded in forming a company, called the ‘Company of 
Undertakers for the Iron Works.’”’ 

This company was composed of eleven men, all Englishmen, as under- 
takers, or, as we call them, stockholders, who advanced £1,000 for commencing 
the works, and whose names are given in the article. John Winthrop, Jr., son 
of Gov. Winthrop, was also interested. The village at the works, says the 
article, ‘was called Hammersmith, from some of the principal workmen, who 
came froma place of that name in England. Capt. Bridges and the under- 
takers did more than to establish the first iron works in America; they brought 
to the infant colony men who, at home, would have been mere skilled artisans, 
but here the necessities of a new world brought out dormant genius from the 
brains of inventors, of whom Joseph Jenks was a type, and who were the fore- 
runners of Morse in the last generation, and of Edison in this.” 

The Mr. Jenks here mentioned was the inventor of an improved scythe, 
for which he received a patent from the English Government. He was also 
interested in other inventions, and was the father of Joseph Jenks, one of the 
first governors of Rhode Island, and founder of the iron industry in that state, 
as well as the founder of the Jenks family, who have always held a prominent 
place in the history and development of Rhode Island. 

Among the other prominent men who were associated in the industry as 
above located and described, was Major Samuel Appleton, who became one of 
the proprietors in 1678, and Mr. Hawkes says, in speaking of that time 
“Above the ferry adam was built across the river, higher even than the 
present dam, which flows several hundred acres and furnishes water power for 
several woolen mills. It is estimated that the company owned about 3,000 
acres of iron mill land. The works were in active operation in 1643, and from 
frequent mention in the colonial records, and by the liberal rights, privileges 
and exemptions granted them by the general court, seem to have been 
anxiously nourished as the leading or only manufacturing industry for quite a 
number of years. Gov. Winthrop, under date of August 4, 1649, writes to his 
son: ‘The iron work goeth on with more hope. It yields now about seven 
tons per week, but is most out of that brown earth which lies under the bog 
mine.’ In another letter, September 30, he says: ‘The furnace runs eight 
tons per week and their bar iron is as good as Spanish.’”’ 

Following this is a copy of the grant issued by the English Government, 
which shows the liberality of the general court in those days in favor of a 
foreign plant. 

In closing the article, the writer says: 
all enterprises did in England and the colonies so long as the commonwealth 
and Cromwell lived. Then they went on, after a fashion, in the hands of 
private individuals during the reigns of Charles II. and James IL, or, till the 
revolution of 1688, when New England commenced a freer life, and the iron 
works were of no further public concern. The works embraced a blast fur- 
nace, or foundry, and a refining forge. The term foundry was then a synonym 
for furnace, castings being made directly from the furnace. It has been 
claimed that the many lawsuits, in which the conipany became involved with 
the landowners, in consequence of flowage, had much to do with the discon- 
tinuance of the works. A more reasonable assumption is that better iron and 
more of it was discovered elsewhere, and that the supply in this region was 


“These iron works flourished, as 
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exhausted. The iron, however, had gained a foothold in the New World, and 
the craftsmen, with their deft hands and teeming brains, were ready for 
broader scope, for Pittsburgh, for Wilmington, and now for Sheffield, Ala. It 
seems that Puritan intellect in the early days was not, as the vulgar suppose, 
devoted entirely to witchcraft and the blue laws, but then, as now, was first in 
the field of invention and material progress.” 





WROUGHT STEEL PIPE HOOKS. 


Illustration is herewith given to the ‘“‘ Never Break” Wrought Steel Pipe 
Hooks, just brought out by the Bronson Supply Co., of Cleveland, whose novel 
hardware specialties are making such rapid headway in the market. Fig. 1 
shows a combined pipe book and expansion plate, Fig. 2 a combined ring 
plate and pipe hook. To make an expansion plate out of any hook, all that is 


NEVER BREAK" PIPE giisoie , 








FIG. I. 





Fic. 2. 


necessary to do is to take ahammer and straighten out the hook. To make a 
ring plate out of a crooked pipe hook, it is simply necessary to take a hammer 
and bend the point of the hook over the top of the pipe, after the pipe is in 
place. These specialties are made entirely of wrought steel, and the prices 
are as low as for cast iron hooks. 





NATURAL GAS FREE FOR MANUFACTURERS. 





Muncie, Ind., is making a bid for manufacturing industries, and to 
those who consume a large amount of fuel, the inducements are certainly 
tempting. This flourishing manufacturing city is centrally located, being 227 
miles from Cleveland, 2co from Chicago, 110 from Cincinnati and 275 from St. 
Louis. Three lines of railroad cross here, making six inlets and outlets to the 
city, and giving Muncie splendid shipping facilities and low freight rates. 

Pig iron can be brought from the Birmingham (Ala.) district fifty cents per 
ton cheaper than to Cleveland or Fort Wayne, and sixty-five cents cheaper than 
Chicago. Natural gas is found there in abundance and it is claimed to be the 
field best in the world. Over forty mighty gas wells pour forth nearly 100,000,- 
ooo cubic feet of gas every twenty-four hours, and the gas territory around 
Muncie 1s large enough to supply 200,000,000,000 feet per day, if it should be 
required. 

Over twenty new manufactories have located there during the past two 
years, among the most prominent of which is the Muncie Nail & Iron Co., 
employing 310 hands and saving $40,000 annually in fuel. This plant was 
moved from Greencastle, Ind., about a year ago, and is now running day and 
night to fill orders. The Muncie Pulp Co. employs 100 men and saves $35,000 
yearly in fuel over former methods. There are six glass manufactories, ten 
stamping works and many other large industrial establishments, such as the 
Indiana Bridge Co., the chilled plow works, binding works, bagging mill, 
besides a score of smaller concerns. 

It is estimated that the manufacturers are saving $250,000 annually in fuel, 
and the householders about as much more. Mr. James F. Doonell, president 
of the nail works, says he is making a nail out of pig iron that experts can 
hardly tell from steel. 

The Muncie Natural Gas Land Improvement Co. was organized last 
Spring with Leon Abbett, governor of New Jersey, as president. This com- 
pany offers splendid manufacturing sites on the line of the railway, and natural 
gas for fuel and light free to manufacturers locating there. Rolling mills: 
wire mills, nail works, shovel works, or any kind of industry using large 
quantities of fuel will find it well worth the trouble to investigate this offer. 
Full particulars can be had by addressing E. G. Rideout, General Manager of 
the above named company, at Muncie, Ind. 


lron Furnace Horror. 

One of the most horrible accidents ever known in that vicinity occurred 
at the Colebrook furnaces, Lebanon, Pa., November 4 On the Saturday evening 
previous, the iron broke out in the hearth of furnace No. 1, and was checked 
with great difficulty. Tuesday evening, while ten men were engaged in break- 
ing the large mass with block and fall, the molten metal, without a moment’s 
warning, broke forth again. The livid iron poured in all directions, and was 
thrown up thirty feet in the air. The workmen were immersed in a sea of 
liquid metal. William Snyder, Isaac Seigrist, Harvey Bohr, Harvey Beck and 
Henry Fertig were completely covered and burned to acrisp. John Bohr had 
both his hands and feet soseverely burned that his life is despaired of. Enoch 
Kisenhower was so severely burned that he cannot recover, and Benneville 
Eck cannot recover. E. A. Tice and Henry Foreman, who were working 
on the top of the mantel, jumped to the roof of the stock house, and were the 
only two out of the ten who escaped. They were severely burned. 

ACCORDING to a correspondent of the S?/. James’ Gazetle, the idea of the 
switch-back railway being a modern invention is entirely erroneous. He sup- 
ports this contention by reference to Moore’s “ Epicurean,” a novel relating to 
the third century, published in 1827, in which a remarkable account is given 
of a ride on a switch-back taken by the hero in an Egyptian desert. 
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INDUSTRIAL SUMMARY . 
New Enterprises :— 

The Northwestern Wind Engine Co., of Minneapolis, with a capital stock | 
of $10,000, has become incorporated. 

New works are now building at Utica, N. Y., for the manufacture of cast | 
iron pipe ; they are to cost $60,000. 

Negotiations have been concluded between Aurora real estate men and | 
Chicago capitalists, whereby the latter are to erect a large agricultural imple- | 
ment factory at Aurora at once. 

The Improved Nut Lock Co., of Winchester, has been incorporated with | 
an authorized capital stock of $100,000 to manufacture a patent nut lock. The 
incorporators are: W. M. Grisham, F. M. McClasson and B. F. Wilmot. 

A corporation known as the Hecla Iron Co. has been organized in Pitts- | 
burgh and a charter will be applied for next month. The incorporators will 
be Charles E. Morrows, Thomas W. Hodkinson, Charles L. Crawford, Edwin 
W. Smith and George B. Motheral, all of Pittsburgh. 

The Secretary of State of Illinois has issued the following licenses of | 
incorporation: Bear Spring & Dover Iron Co., of Chicago, for general manu- 
facturing and mining purposes; capital stock, $350,000; incorporators, D. R. 
McFadon, J. P. Gardner, A. D. Curier.—_The “ Y” Improved Nail Co., at New 
Swansea, to manufacture, buy and sell nails ; capital stock, $25,000; incorpora- 
tors, B. York, L. N. Muren and Adam Karr, Jr.—Federal Steel Co., of Chicago, | 
to do a general manufacturing business in steel and iron, capital stock, 
$12,000,000; incorporators, James H. Moore, W. A. Purcell and D. W., 
McCaughey.—Shaffer Iron Co., of Chicago, to do a general mining and manu- | 
facturing business; capital stock, $1,000,000; incorporators, Charles Himrod, | 
Kirk Himrod and C. S. Willettes.—Chicago Machine Works (limited), to manu- | 
facture machinery ; capital, $500,000; incorporators, A. F. Smith, F. D. Smith, 
C. L.. Scheiffein.—Chicago Electric Railway Co, to operate horse and dummy 
railways ; capital stock, $1,000,000; incorporators, O. M. Brady, L. P. Hicks, 
Charles F. Swigart and others. 





Enlargements, Additions, Removals, Etc:— 

The Carroll-Porter Boiler & Tank Co., successors to D. W. C. Carroll & Co., 
Pittsburgh, are building an extensive boiler and tank works. The officers are 
J. W. Porter, President; J. E. Porter, Secretary and Treasurer, and D. W. C. 
Carroll, General Superintendent. The works will cover about an acre of 
ground, the main building being 210 feet long and 81 broad, and constructed 
of iron and wood. Another building will be 4aox200 feet. In every respect 
the works are being built to suit their special purposes, a notable feature 
being the tower, 70 feet high, intended to house the large steam riveter, which 
will be nearly double the size of any now in use. The latest and best machin- 
ery will be set up, inciuding bending rolls of the unusual length of 21 feet. | 
It is intended to manufacture steam boilers, bridges, oil-tank cars, oil and 


FREE FUEL! 








water tanks, iron girders, iron and steel rivets and all kinds of sheet iron 
works. It will take some little time to get all the machinery in place, but the 
riveters, rolls, shears, cranes, etc., will be in operation by the beginning of the 
year 1890. The company will employ 200 men to start with. 





| Works Starting Up, Etc :— 


The 24-inch mill of the National Tube Works Co., at McKeesport, Pa 


a) 


| which has been idle for some time, will be put in full operation at once. 


The Homestead Mills of Carnegie, Phipps & Co. are to be enlarged at an 
early date, by the addition of eight open-hearth steel furnaces. The work of 


| pulling down a number of old buildings to make room for the new plant is 


going on at present, and the plans for the improvements are about prepared. 





Fires and Accidents:— 
Monday's dispatches contain a greatly exaggerated account from 


| Tonawanda to the effect that the works of the Tonawanda Iron & Steel Co. 
| were entirely destroyed by fire with a loss of $500,000. We are informed that 
| an explosion of some molten iron set fire to the roof of the cast house, and 
| burned asmall portion of it, with a probable total loss of about $1,000, which 


is fully covered by insurance. The incident was so insignificant as hardly to 
merit mention. 


| General Industrial Notes:— 


Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock p.M., on the 


| 5th day of December, 1889, for all the labor and materials required to complete 


the iron work of the tower and dome of the U. S. Court House and Postoffice 
building at Denver, Colo. 

Owing to the fact that many persist in directing their mail to ‘ West 
Lebanon” (a village in Western Pennsylvania), instead of Lebanon, Pa., and 
also to the confusion caused of the similarity of the names of the several roll- 
ing mills of that city, the proprietors have decided to change the name from 
West Lebanon Rolling Mill Co., Limited, to the West End Rolling Mill Co., 
Limited. The capital, management, etc., remains the same as heretofore, the 
change being simply one of name. 


Boynton’s Adjustable 
Alligator Wrench. 







Quick and handy inadjustmeut. Invaluable for work iu close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York. 325 Dearborn St., Chicago. 
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FREE MANUFACTURING SITES! 


At Muncie, ina. 





THE NATURAL GAS 
Manufacturers can save their entire fuel 
Railroad center. 

of water. 


manufactories have 


Cheap freight rates. 


CITY OF THE WEST. 


and light expense by locating at Muncie. 


Oceans of Natural Gas. Plenty 


In the last eighteen months twenty new 


located here. 


E"or full particulars address 


Muncie Natural Gas Land Improvement Company, 


E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND. 
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GERMANY’S EXPORT TRADE. 


The British Consul-General at Frank- 
fort has drawn a comparison between 
the exports of Germany, France, and 
Great Britain for the first six months 
of this and preceeding three years. 
These figures will cause some surprise 
when we consider the amout of atten- 
tion we are given to bestowing upon 
German competition, for they show 
that German exports have been declin- 


ing for the past three years, while 


- i oa | 
those of France and Great Britian have 


been growing. In fact, with the three 
exceptions of sheet-iron, sewing ma- 
chines and alizarine dyes, every class of 
German exports shows a loss in the 
first six months of this year over the 
the corresponding period in one or 
more of three preceding years ; in some 
classes these losses are heavy. Her 
metal exports declined 15 per cent. 
from 1887. The largest fall 
pig-iron, the exports of which declined 


was in 


1,200,000 deuble cwts. in 
188 7; this 
falling off made good in any class of 


from nearly 


January—June, nor was 
These figures 
Ze1- 
which says, in the course of its 
“ The indus- 
trial countries which principally com- 


manufactured articles. 
are taken from the /rank/urte 
tune, 


comments upon them 


pete with us were greatly astonished 
at our progress in the first half of this 
decade, but have made great exertions 
since then, as will be seen by the fore- 
going statistics; in many important 
they have come up with, 
and even overtaken us. Only 
a gradual return to the commercial 
system which was the powerful basis 
of our industry till 1879 can remove 
the disadvantage of our present com- 
mercial situation.”—[Ironmongery. 


branches 


HORSE NAILS BY THE BUSHEL. 


Some practical exhibitions of a 
novelty in the 


making machinery have recently been 


way of horse-nail- 


given in London, Eng. It is 


the | VORABLE 














invention of Mr. G. P. Capewell, and | 


is an ingenious mechanical appliance 
for greatly increasing the rate of pro- 
duction. The entire process is auto- 
matic. A coil of wire is at the top. 
and one end being inserted, the ma- 
chine is set in motion, and in avery few 
seconds aconstant stream of finished 
nails come dropping out at the bottom. 
The following details of the work are, 
as stated, all carried out automatically. 
A short piece of wire is cut off and by 
a series of dies is drawn out to the 
required length; it is then beveled, 
and piece 
passes through a operations 
consecutively, without the interven- 
tion of hand labor at any one of them. 
The machine is completely under con- 
trol, and there is an arrangement by 
which it stops automatically if a nail 
fails to pass through any one of the 
operations. It is said that each 
chine will produce over 600 pounds of 
average-sized nails per day of ten 
hours. The nails produced were 
subjected to hydraulic tests, and the 
results are greatly in favor of the 
Capewell machine for producing 
strong nails of most perfect shape. 


pointed headed. Each 


dozen 


ma- 


There appears to be very little waste 
material, and we are told that this 
It is 
proposed to form a company to pro- 
duce and work this machine in Great 
Britain. 





SOME presses have 5000-tons power 
and will take the hammer’s place. 





To Those Looking 


——FOR 


Manufacturing 
SITES 


IN THE SOUTH. 


DESIRABLE LO- 
THE SOUTH for 


THE MOST 
CATIONS IN 





manufacturing wagons, stoves, agri- | 


cultural 


implements, furniture, or | 


for foundries, machine shops, rolling | 


mills, muck bar mills, nail works, 


glass works, cotton or woolen mills, | 


and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 


Ivanhoe (1), Radford(1 to be built in | 


1890), Salem, Graham and 


Meadows (1 at each 


under construction); BAR IRON 
from the rolling mills at Roanoke 
and Lynchburg; COKE AND 


SEMI-BITUMINOUS COAL from | 


the Pocahontas Flat Top Field: 
SUPERIOR GAS COALS from 
mines on the Clinch 
sion; GLASS SAND from 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and ‘Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 


wonderful development in Iron, 
Coal and Coke Industries that has 


| been made within the past five | 
years along the line of the Nor- | 


folk & Western Railroad, and the 


Valley exten- | 
Taze- | 


Max | 
point now | 


advantages offered by the State | 


of Virginia in the supply of cheap 
raw materials, by the Norfolk & 


Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 


the cities and towns along its line | 


in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 

For further information as to 
freight rates and sources «f supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY, 


Vice-President, 


ROANOKE, VA. 





Enterprise Feed Grinder. 


The only mill that will mix 
and grind small grain with ear- 
corn and grind both successfully 
at the same time. 


The Grinding plates are of new 
design and made of special hard 
metal. Being reversible they will 
last longer than on other mills. 

We were awarded (gold medal) 
the highest honors on the Enterprise 
mill at the late Paris Exposition. 
Write for circulars and prices. 


Address 


ENTERPRISE MANUF’G CO., 


49 Main street, Columbiana, Ohio. 





HSTABLISHED 1849 INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


N CIRCULAR, GANG, DRAG, MULAY & BAND 
\ Saws, 


Moulding and Planer Knives, Emery 






Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 


Mention this paper 













JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 


construction I can guarantee promptness and satisfaction 
Improved Screw Cutting [ ATHE 
FOOT AND POWER 


Drill Presses, Shapers, Band, Circularand Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application 


THE SEBASTIAN-MAY CO..{ 


164 West Second St., CINCINNATI. 0. 




















THE BOSS 


TWO SPEED 


Boring Machine. 


NO CARPENTER SHOULD BE WITHOUT THI$ 
TOOL. 


J. H. Osborne & Co.. 


UNION CITY, Ind. 


A LIBERAL DISCOUNT TO THE TRADE, 


8@"Write for Circulars and Price List 











— 
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ELECTRIC 
Gasoline «x Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use.¥ 3 


Not Beran 2 by wind or rain, pr¢ ducing . 
arge, brilliant, white flame, and light- 
ing for one cent per hour, 


The Schneider & Trenkamp Co. 


CLEVELAND, oO. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 
Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 
Heating and Ventilating Engineers 


Estimates Furnished on Application 





@ffice, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


a@@-Send for catalogue and discounts. 





—— THE —— 


Detroit - 


LUBRICATORS. 
\Gates and Seibert pat’s) 
Are pronounced the best 

by more than 40,000 
Users. 
Simple in operation and 
always reliable. 

A lubrics ator sent on 30 
days’ trial to responsi- 
ble persons. 
eh antl not take‘five 
times the cost of my 
* Lubricator ifI could not 
get another,’ is the 
statement often made 
by users. Send for cir- 

cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 








ESTABLISHED 1554. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S. A. 








Sight-Feed 








Improved Wood-Working Machinery. 
A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten- 
oning, Mortising, Boring, 
Shaping, Carv- 
ing, Etc. 


COMPLETE OUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 








Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. ¥. 


BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 











IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion 





z Send for catalogue with new designs of 
=—= Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms. 


TING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 


‘GRIFF 





FREICHT AND PASSENCER 


ELEVATORS. 


GRAVES & SON, 





lL. &. 


Corner Center and Frank Streets, Rochester, N. Y! 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT, 


BURGLAR ALARM DOOR KNOBS 


= —— AND —— 







= Burglar biadicns ieee 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 





Grand Arcade, Cleveland, 0. aa Agents Wanted. 


PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers. 


High and Low Pressure, and Exhaust Steam Heating. 
a Specialty. Jobbing promptly attended to. 


l1l>S> Water St. - - CLEVELAND. O. 





All Sizes of Pipe Cutting 
a@ Telephone 2260. 








JUSTICE’S IMPROVED 


“Dead Stroke” Power Hammer, 


Made ins5 sizes. 15 tbh. to 250 th. Ram. 
Unequalled for die work and 
General Forging. 


Philip §. Justice & Co., Philadelphia, Pa. 
Williams, White 


&CO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 
DOUBLE AND SINGLE 


Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 











JUSTICE HAMMER. 
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Important to MERCHANTS, MANU- 





FACTURERS’ AGENTS and others 


AUS- 





engaged in trade with the 


TRALASIAN COLONIES. 





SYDNEY 


Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N. S. W. 


Has a Large and Increasing Circula- 


tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars. 


—-Published at the Offices :—— 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 




















‘THE IRON “TRADE REVIEW. 








Manufactures of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
say Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. 0. b. cars, four months): 
Bessemer, $19 00@19 50; No. 1 Foundry, 
$18 15@18 65; No. 2 Foundry, $17 15@17 65 ; No. 
1 Gray Forge, red short, $16 65@17 25; No. 2 
Gray Forge, neutral, $16 15@1665; No. 1 
American Scotch, $19 40@20 05; No.2American 
Scotch, $18 40@19 os. 


CHICAGO (reported by Rogers, Brown & Co.): 
Southern Coke No. 1 Foundry, $17 50(¢00 00; 
Southern Coke No, 2 Foundry, $17 0000 00 ; 
Southern Coke No. 3 Foundry, $16 50(#00 00 ; 
Southern Coke No. 1 Soft, $17 oo(@00 00 ; South- 
ern Coke No. 2 Soft, $16 75(@00 00 ; Southern 
Grey Forge, $16 25@16 50; Ohio Silveries No. 


1, $18 25@18 50; Ohio Silveries No. 2, $17 25@ 
1750; Ohio Strong Softeners No. 1, $18 75@ 


1900; Ohio Strong Softeners No. 2, $17 75@ 
1800; Lake Superior Charcoal Nos. 1 to 6, 
$20 o0f@20 50; Tennessee Charcoal No. 1, $19 50 
(@oo oo ; Tennessee Charcoal No. 2, $18 50/00 00; 
Southern Standard Car Wheel, $24 00(@00 00; 
Tennessee Standard Car Wheel, $19 oof@co0 00 , 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 oo(#28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $22 004 24 00. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot Blast FounDRyY—Ohio and South- 
ernCoke No. 1, $16 50@17 00 ; Ohio and Southern 
Coke No. 2, $16 00@16 50; Ohio and Southern 
Coke No. 3, $15 50@15 75; Ohio Soft Stone Coal 
No. 1, $17 25@18 00 ; Ohio Soft Stone Coal No. 2, 
$16 25@17 00; Hanging Rock Charcoal No. 1, 
$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 oo@21 50; Tennessee and Alabamba Char- 
coal No. 1, $18 50@19 00; Tennessee and Ala- 
bama Charcoal No. 2, $i7 00@1800. FORGE— 
Strong Neutral Coke, $15 50@15 75; Mottled 
Neutral Coke, $15 00@oo 00; Cold Short Coke, 
$15 25@00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $17 00@1750; Southern Coke 
No. 2 Foundry (new classification), $16 50@ 
1700; Southern Coke No. 3 Foundry (new 
classification), $16 00o@16 50; Grey Forge, 
$15 50@16 00; White and Mottled, different 
grades, $14 25@15 25; Silver Grey, different 
grades, $15 00@16 00; Southern Charcoal No. 1 
Foundry, $17 50@15 00; Southern Charcoal No. 
I Mill, $1600@16 50; Southern Car Wheel, 
Standard brands, $23 00@24 00; Southern Car 
Wheel, other brands, $18 75@21 25; Hanging 
Rock Coke No. 1 Foundry, $17 50@158 oo ; Hang- 
ing Rock Charcoal No. 1 Foundry, $21 50@ 
22 00; Hanging Rock Cold Blast, $23 50@25 50; 
Hanging Rock Warm Blast, $00 o00@o0 oo. 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hor BLAsT FouNDRyY—Southern coke No. 1, 
$16 00@16 so ; Southern coke No. 2, $15 50@15 75; 
Southern coke No. 3, $15 25@15 50; Mahoning 
Valley (Lake ore mixtures), $19 c0@1g 50; 
Southern charcoal, No. 1, $18 00@18 50; South- 
ern charcoal, No 2, $17 50@1800; Missouri 
charcoal, No. 1, $19 o0@19 50; Missouri char- 
coal,No. 2, $18 50@19 00. FORGE—Neutral coke, 
$15 co@15 25; Cold short, $15 co@15 25; Mot- 
tled, $14 00@14 50. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 00@ 
2375; Southern (other brands), $19 o0@1g 50; 
Lake Superior, $22 00/@22 so. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $17 50@18 00; Southern 
Coke No. 2, $17 25@17 25; Southern Coke No. 3, 
$oo c0o@16 50; Southern Grey Forge, $00 00@ 
1650; Southern Charcoal No.1, $18 50@19 00; 
Southern Charcoal No. 2, $17 50@158 00 ; Missouri 
Charcoal No. 1, $18 50@19 00 ; Missouri Charcoal 
No. 2, $17 50@1700; Ohio Softeners, $19 00@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $22 00@23 00; Southern, $19 00@ 
2400. CONNELLSVILLE COKE—East St. Louis, 
$5 25; St. Louis, $5 40. 


BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 Foundry, $19 co@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $18 00 
(@o0o0 00 ; Niagara No. 1, $19 oo0@o00 00; Niagara 
No. 2, $18 oo@oo 00; Niagara No. 3, $17 25 @00 00; 
Ohio Softener No. 1, $19 25@co 00; Ohio Sofener 
No. 2, $18 25 Lake Superior Charcoal 
$21 oof@oo0 oo ; Tennessee Charcoal, $19 50(@20 00 
Southern Softener No. 1, South 
ern Softener No. 2, $17 50(¢00 00; Alabama Car 
Wheel, $25 0025 25; Hanging Rock Charcoal, 
$24 00(@O0O0 0 


00 O 


$18 25(400 00; 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$20 50(420 00; Lake Superior Charcoal, Bessemer, 
$21 00@22 00; Lake Superior Coke, all Ore 
$20 o0o@21 00; Lake Superior Coke, Cinder 
Mixed, $18 25@1875; Standard Ohio Black 
Band, $20 00@21 00; Southern No. 1, $18 25@ 
1850; Southern Gray Forge, $16 25@16 50; 
Southern Silvery, $16 50@17 00; Jackson County 
(Ohio) Silvery, $19 25@19 75 ; Old Wheels, $19 00 
@19 75; Old Iron Rails, 25 0025 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $18 50@18 75; No. 2 Foundry, 
$17 50@17 75; Grey Forge, $16 75@17 00; White 
and Mottled, $15 5o@15 75; Warm Blast Char- 
coal, $18 00@22 00; Cold Blast Charcoal, $24 00 
@28 oo ; Bessemer, $20 00@2! oo. 





MERCHANT IRON AND STEEL. CLEVELAND ROLLING 


Flat Bar. 
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Wagon Box Iron. 
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Iron Boiler Plates. 
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Solid Fire Box, ‘ 
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Flats. 


210 0-16 Wide Diy 2:0: FG CIC ie. cckss csc cesscecscccnecncse o ! 


= — Aelinnaiedinivemmataneasiashaddtamdend ane ee —— ———— 


| S 


TRIO TTI oi ws cnccsesnsovesscacusccen, e 14 
| Wrought turning (free from cast). oc ee 
DENG WI yoo diisnesacvinsssctaeseuseve tssecnseundyetes 9 


| Grate Bars 


| No.1 H. red Brass......... 
| Light yellow brass.... 
| Tea Lead..... 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O. H. Steel. 





ct. B 

MEGCRI MET Ys. ccescccsssscrerssvescusvascose base price, 02% 

ick asccxads cncdeswceexeuiew nese ae . 023% 

ne sgeeanavents Svaeewastencts " 03% 

NE IS asacssscxsrarstincvesssets - “s 02% 
ey i Sa re 8 03 
Cutter Shoes, tapered and burr. wi 03 


English Tool Steel. 


Jessop’s 





Burden Boiler Rivets. 
%, %, 11-16and ¥% inches diameter....... 
Bridge %, %, 11-16 and % inch diam 


SCRAP IRON AND OLD METAL. 


















NET TONS 
No. 1 R. R. wrought SCrap........-..ccccee senses $20 50 
No. 1 wrought scrap........... «« IQ 00 
No. 1 Machine cast scrap.... 13 


Pipes and Flues (clean)... 
TPO GHICB a. <osccscevsccsccesse 


Uncut wrought iron boilers..................+ 12 
Steel boiler plates..................... 


Pipes and flues (Clean). re 
yi ves ER 
Hoop and band iron... 
OSS ie eee 
Wrought drillings... ae 
BI iia civacs tacaciotndntceandseanomrpetens 
Gross T 
Re ee To oss coxscscanteapnceoesveivecseuenes 
I WTB ac. cdbvaisn.avcecabedewaciancaseseicesechs 
Old car wheels..... Sevens 

2 YS ee 


oo 
ZESESEASZSELSESBE 


“ 
OO wo 


os 


ogni" > 
x 888 


Heavy yellow brass... 
a 
ES a See = 3% 


H. N. HILL & CO. 
Iron and Steel. 


REPRESENTING 


LINDEN STEEL CO., L’t’d. Steel Piate 
Cold Condensed Shafting and Bar Stee) of 
all kinds. 

COBB & DREW. Norway Iron Rivets. 

READING BOLT & NUT WORKS. Boiler 
Bridge and Ship Rivets. 

TYLER STEEL TUBE CO. Steel and Iron 
Boiler Tubes. Locomotive Tubes a spe- 
cialty. 


813 PERRY-PAYNE BUILDING, 
CLEVELAND, OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pio lron 
eo 
AND METALS. 


PITTSBURGH & WHEELING COAL-CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
TAS. PATTERSON, Sales Agent 





Ohio. 











DALLIBA, CORRIGAN & CO., 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Blid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


Irom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


iron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & C0,, 


Pig and Bar Iron, 
CLEVELAND, OHIO. 












PIG IRON 
Corner Bank and Superior Streets, 
CLEVELAND, O. 





H. P. Hussey. 3e0. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 








$80 will buy the best No. 1 band saw in th 
world. 

$100 will buy our new No. 2 band saw 

$185 will buy our new patent band re-saw- 
ing machine. 

hs will buy the best No.1 automatic rip- 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 


E.E,GARVIN & C0, 








ads 





S424IOM UOT PUL 3s ny eu jo SAsINORpNur yy 


UNIVERSAL MILLING MACHINE. 
Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts. NEW YORK. 


























een 
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MACHINERY SUPPLY MARKET. 













American 
be! |) re 
EEE Wis opiseinesen vei dis 40 
Blacksmiths’ Bullock’ o . dis 50&10 
DEO UIOTD asics ce sciiinsces cok cetpnenen Wetese dis — 
PERG vccceccsvnccicvevebivesisevenveantes cebenent dis 40&10@50 
Belting. 
Boston Belting Co’ s standard..... .dis 7o@70& 5 
: —- .. dis 60&5@6o&10 
“ “oe ‘ est 


Hoyt’s Short Lap.........00+ a 
Cleveland Rubber Co. extra standa 
Shultz Raw Hide Leather Belting, single, 


osdansnewpeaaeebqabennencenAbepeushin tibavebevacud svisvied is 35&5 
Shultz Raw Hide Leather Belting, double, 

AME LAMA DOW De scescrcesscessccesensensccnnes dis 35&5 
Standard, oak tanmed............ccccccsceees dis 55@6o 


Alexander Brothers’ pure oak tanned. . 4 45 
Blowers and Exhausters. 










BB. Bi BEF CRB sv vcsitiacee eiccervesseiesvinecesend dis 20 
Boston Blower Co..,.........cccccccccscscscrcsscscepees dis 35 
SRG eon icscevaicevateobuqntiasntnant sdeckacsuueisuansevend dis 35 
dies Gained euduie ene eeava lace aaaM Ren eehounvenee $f Ihol4@i10% 
Chalk. 
WEG scrispeiarsteagiiavansssiaiinies cee 8 gross 50 
White Crayon................. $8 gross 12@12% dis 10 
WEG c<i.caceccesceueesmsdectccs) sextopevakaedyenen actucssaqvonnd dis 70 
MU Ove cvisusassceveiseccaveiceppencckesuuasestuasenioe. concen dis 85 
Chucks. 
Cushman’ 8 4 Jaw Independent................dis 45 
Com Dim AtiOR.... sccccccsccssccccoccseses dis 40 
= Geared Scroll.................000 ..dis 30 
rs 2 Jaw Brass Workers. ..... «dis 25 
a BOER Mancacvsciesegsccscccecpstscescove «dis 35 
Wescott’ s Scroll Combination..................dis_30 
Independent............... ...dis 40 
= Little Grant Drill........0.0...cccces dis 30 
Horton’s Universal & Ind..............scecseeees dis 40 
National Combination......... Reacedesaeueneese dis 40 
Sweetland ~ eons dis 40 
Skinner de dis 40 
" pO a ae eee dis 40 
Alm0nd Drill.........cccscccecccccessesscesesscersecees dis 25 
Morse TT dugishaeadadareusstedesakapeutinestioascoeil dis 15 


Skinner ‘“ 
Cutters and Reamers. 





IN aicannasenscvacs cscene nasdssuendesbineces0e dis 10@15 

Pratt & Whitney.... cos i 

SUMMIT .-osnncccsnccenevespendessestuosnstoseseoeced 

Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters.................dis 15 
Crowbars. 

CE soi sins casvecionaraccosnvincesatecarnins $8 
EVO, BUCS DOUG. ccsvecssncceysecccescceenspenetes Bb 334 
Drill and Drill Stocks. 

ThE OST ison cisccks seocvvesensanseinhadavens cost dis 50&10 

Mors Taper and Straight shank to 
EL TE EE ES dis so&10 


anes Taper and Straight shank Larger 
than 1A”. i 
Drill Sockets.. 








Standard.... 

EO INUNEE conc, ocpvtusuae dnkalabacesenbéstsh cas «dis 50&10 
WESMCCT’S DOM C55 ceseccmiscisepsscrsssecs --dis 50&25 
DER ORR SD DGGE on csecc ce sces ncctecsins<nvaccn<enenss dis 5o&10 


Emery. 
No. 4 to No. 54to Flour, C. F. 


150. gr. F. FF. 














5 c 24%c 
5&c 2x%c 
5c 3 ¢ 
1olbcans,1oin case $ c 63ec 5 < 
rol cans, lessthan 
SP. concsemscnavsioasssoes Io ¢ Io ¢ 7c 
Emery Cloth and Paper. 

Barder, Adamson & CO.......cceessesseeseees dis 40@46 
Bee Wh, I icc ececncsesavcnesessevessesssacseose dis 40@46 
Emery Wheels. 

pn RES Pee Geo ae RS RE 
Norton’s.... - 
WIIIE swans ones ckascdvcstadetensuansbacedauuasnececasean 
NI CUNO oo ciane sinus chnevaceaheaseucbestvassaneeaa d 
Sterling.......ssrererccssssrccseseceecsssorecseressrsees 
Move ncxiconsocasesecateneecons 
EES ona ccankstsnsnsaanvkavante 
Northampton. 
Crystal...... di 
INT css ccaner gus Soaxnuealessenaainuecenantanencieel i 
Files. 

Nicholson ea haieienasaetneuden scan’ dis 60& 10@60& 10& 10 

ie i ansiso ncntneesencopesensneusiensncesennoanl dis 25 
Kearney & Fo0t..........00++ dis 60& 10@60& 10& 10 
Black Diamond................+ dis 60& 10@60& 10& 10 
SMOMIED,. .cnicsscececkavevaanenscussschinninucares iaial 
Disston’s 
Western 
IIE ic cocechencncesssescssnetecte veounstébeshapenunses 
Grobet’s 
Reynolds Bros.’ Hand Cut 

Hammers, 

ih sae. AEE oc pns caunas 4 AESUAVA REET ARRON SSGLESAARABADAANEIAE 





Atha new list, Jan. 15, 1887 s 
Heavy hammers and sledges under 5 Ibs. 15¢ 
over 5 Ids 14c, new list. 


Jack Screws, 
Wit Res Te WROTE Os Sei ice sccsccancecasncapenicccncoced dis 70 


Nuts and Washers. 





Size of bolt inches is 516 %* %%%M 1 
SQUATEe......ccceereceeeees 7 5%4% 4 3% 3% 
Hexagon aa 1 8% 6 5é 5K 5 
Washers 9 4% 4% 4% 
In lots less than =. Ibs, +) D ada ¥gc., 11 
boxes add ic to list. 
Nails (wire.) 

WAGE TAS BE. Ti cssccsntekecncaesccetsascncouien dis 70 &10 
Standard Penny Nails, # ke beard rate 

CORD BOOM. oss ssensk enters $2.30 

Less ra car lots$2.40 

Oilers. 

ie eee lei... iJ. casashutsaanhastdtaoniaieaansounea 





Brass and Copper.... 
Malleable (Hammer's), No. 1, $3.60; No. 2, ve 





SO. S, BAAD GMasssnsestvcessncsseces dis 10@10& 10 
Packing, Steam. 

A atete ORO OOO... ficakacsnssciatacansebisanecoual dis 60 
American Packing Hemp........ .. 8 Dio@i1 
Russia Packing os sapadapapaenenbonenaaiel 8 i4 
Steltas Peakinw =  ssoscstecss . A Dr G14 
CORNER, SEMEIND 5s ck sscannconnesetsncneaselausieele rr 40 
ES NR IE eR I seen DD50 
Square Flax ‘“ sc uaAsensdaie und teaadamememaal 8 Ib70 
Sheet Rubber......... 8 a) 
Bxcelsior Rubber............ .... RSE. ¥ 












Picks. 
Railroads, 5 = © Biases tcecansivessssvecdevecs = dis 60 
DF Dine sasseverssocvecrceneesend 13 dis 60 
Pulleys. 
Iron Pulleys, Walker L18t.........0s0sesseees 
Medart Pulleys ocpvives code 
Split Wood Pulleys....... Festi evevscedensenctaleaed i 


Rivets. 
Iron, Thousand, list November 17, 
ceoubinsasdeycibbapevel SlnbsisecetisseansonpiepapeptacseKed dis 50 


Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 dis 


SE ccc scncivvesoscscesessivassonnieies 





Rope. 
Manilla, % inch and OVET..........ccscceeeees $8 isk 
Kisal, 36 inch ANd OVE nccrsceccrecccescesesesse $B 13% 


Sand Paper. 






= ee 
New England Flint 
Barton’s Garnet..........s0«« 


" Scroll . ~ 


pi a ee 

Saw Swages Disston’s..... eee ooo oe 
Atkins’ CRUE SWC ric't ccs scinaseen tans tonessiel ‘dis 50 
Mill, Mulay and Drag Saws..dis 40&10 
Wood Saws.. «dis 40&10 
Silver Steel “Diamond _ 

Cross-cut SawS.........000.+ 
Dexter Cross-cuts. 
Diamond ‘“ 
Tuttle Tooth Cross-cuts..dis 25c ‘ 













ie One-man Cross-cuts......... dis 32c “ 
REO. 1 TEMG ic caeencivtssseasdeseneei dis = per pair 
No. 6 16. 5 Aisbeotevebenseebasevennsed dis 16c 
Excelsior Gaw TOO1S8.:......:0cc0scssee cosves $6 per doz 
Perfection we ag 
Detroit Saw WOrks; CEP OW IRS ciiccicestserece: dis 50 
4 PMID a pets cnecents onasunied dis 25 
sig MS | EMD s3duoKeuescseecosess dis 45 
Screws. 
Wood Screws—List Jan 27, 1889. 
Ie RUN BOR. <5 occ bnacevsavecdeon eveeptuasbesateesacnd dis 50 
MESUUSE TOI. BO Wiciesciscecccccsccscocscccnsscceccsonesd dis 40 
WORRY BERG UGB G icc ciccevecvscicescatovessesiine cetees dis 45 
TERE TE NI ios ecvneciceccascccencncsesevecers is 35 
Square Cap.........cc00. eis 65 
Hexagon Cap... --dis 60 
Sc. 2. C.. 2. dis 70 


Machine, flat head, jron....... dis 55 


Machine, round head, iron... dis 50 
Bench and hand— 
Re, MI aiigs ins vas sos sescanacenenereed dis 7567; & 10 
Coach, patent gimlet point............ssceeeseees dis 75 
Shovels and Spades. 


MPI cuinectiisendstnsuicicuctatieatiocuen 
Hussey & Binns, railroad 


Ames’ list November 1, 1885.......csssseseseeees dis 20 








Taps. 
Cards, Hand and Nut to 2 in 
Carpenters’ 
Morse ” is 50 
Pratt & Whitney - “* new list dis Io 


Machine Screw Taps 
Pipe Fc rg to 2% in...... 








Stay Bolt Taps............. 
Stove Bolt Taps............ 
NN Pia cxncacsvasy sestnteusateccennanuateusiictrnsed i 
Twine. ae 
No. 12, Flax Twine, Y% and %D Balls... .21¢@29¢ 
No. 18 Y%and & -18¢@28e 
No. 36 “ “ Ywand &% " ...16C@27¢ 
2-Ply Hemp, Y & % It Balls (Spring Twine) ) 4c 
3-Ply RE RNIN cic sav ncact> Seassescasetey 12@12\c 
3-Ply ‘“ E36 BD Balls... .rccccccsesse --1TI@uke 
Cotton Wrapping, 5 Balls to D............... 15@16c 
Vises. 
RIA SINGIN... vncnanctendepesvasde rs aneuraveenescutuncned dis 60 
NUT iui cnecsasascuesh aces suecexessarstonss dis 20@25 
Prentiss....... jonieanipenmaniatewesssneeceash cupid dis 20 
Dirac xcecasevsicnpuntuenseccnseetcenegssann dis 25@30 
yl a en sbasedneinanmmanad dis 30 
EE II sane cashes Sceisiecechosnabanainnaesenn dis 40 
Merrill’s... dis 10@15 
ee dis 30 
BEAMSET’S WAACHIDIRE. 00. cocesscssecsecsesesesese dis 50&10 
Wire. 

New List, Jan. 18, 1884 

WERSS ONG COMME 00. :ovassccrevsnnesecsressenes dis 20@25 


— and annealed, mae. o@18...dis ees 
Nos. 19@26..dis 75@7 

- Nos. 27@36..dis is dag 5 

arene Nos. o to 18, market list. dis 70@70& 5 

Copr yvanized Nos.oto18 ‘“ dis 65& 


















Tinned market Nos. o to 18 reetciee dis 67 
GE BECET 0 cccisnccccsesccnscnsansovnsccccccnszsconssscesss dis 50 
Tinned Broom Wire.............. dis 70&5@70&10 
Annealed Fence, Nos. 8 and 9.......... ssssseee dis 75 
Annealed Grape, NOS. 10 tO 14........sseceseeees dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 
Wrenches. 
Coe’s presine, cash in ten days............... dis 50 
GITATG BStONGSLG .oceccccorreccveeseccse evccseees dis 7o&10 
Agricultural.......... shedaonsansenersavaxeneiel dis 75&10 
PCPA IORI cn scaacctasanncnnnoapassneutosacess dis 55&10,& 3 
Bemis & Call’s Combination .............cc000+ di 
Donohue’s Engineers................ i 
Lamson & Sessions Engineers................ di 
Billings & Spencer’s Drop Forged ososenesel dis 10 
i, an. ae dis 10 
Alligator ” * *- aeeekand dis 40 
BOILER 


CLEANER. 


Using no Chemic- 
als—nothing but 
Potatoes. 

Itis no experi- 
ment. It will 
keep your boiler 
and pipes clean. 
A guarantee con- 
tract given with 
each sale. We re- 
fer you by per- 
mission to the 
Fond du Lac and 
First National 
Banks of our city. 


H. T. Sackett & Co., Fond du Lac, Wis. 


Webster, Camp &* Lane Machine Co. 


MANUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 


‘Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 
134 N. Main St., AKRON, OHIO. 


“SPECIAL STAMPERS OF SHEET METALS.” 


We do Stamping and Pressing of Sheet Metals for 
allClasses of Work. Also Tinning, Galvanizing 
and Japanning. Also sole manufacturers of 


Seamless Steel Buckets. 


Ask your dealer for’ the ‘Avery Patent Seamless 


Stee! Elev. Bucket. THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co 
Cleveland, 0., U. S.A. 


H. W. Caldwell, 131 W. Washington st., Chicago, 
Ill., General Agent. 


IMPROVED 


Unique Automatic 
Steam Sight-Feed 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, the va- 
lidity of which is acknowledged. 

For Illustrated Pamphlet and Price List fully 
describing above, address 


UNIQUE LUBRICATOR CoO., 
Lubricator for 


I aa, Mansfield, Ohio. 
and all other small; Active Agents Wanted. Special inducements 


engines, pumps, &c. 
Single Connection. offered Dealers and Jobbers. 





a@Send for Catalogue D. 





“CO RRU GATED, 





CALDWELL PATENT. 





rw 





ns 
[ 
2 





Lubricator for Station- 
ary Engines. 
Double Connection. 








THis SPACE IS TAKEN BY 


SMT & SII... 


MANUFACTURERS OF 


IRON PLANERS. 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 


SMITH & SILKE, 


N. E. Cor. 8th and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castinges 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. = 
Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 
Nos. 9, 11 and 1 








FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
Stronger and more durable than iron forgings in any 


3 
Winte: Street} BOWLER & CO. 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


IE E L this steel now running prove this. 
Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 
Chester Steel Castings Co., 
WORKS: }  # ## i #£QPFICE: 
CHESTER, PA. 407 LIBRARY st. ‘PHILADELPHIA, PA. 


LEADER STEEL BARROW, NO. 6. 








@@” Write for Catalogue of all styles of Steel and Wood Barrows, Hand Carts and Ware 


house Trucks. LANSINC WHEELBARROW CO. 





LANSING, MICH, 
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HARDWARE MARKET. 


Augers and Bits. 


ommon augers ana pits 
EE Din iencceinasteineasiidedesevecs 
Cook's Douglass Mfg. Co 





Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

RD, ls chudriiccnets veawenbastperonnsssoved dis 35@35&5 
Hollow Augers, Ives’ ......ccccccccscscecccceses dis 25&10 
Hollow, Augers, Bonney’s Adjust. ® 

doz., $48... svt oGatnvnuenesosesssedsbocenenensis dis 40&10 
Hollow Augers, Stearns’ Adjust. # 

A IR <'es. duieshisioavicenecpenves oemmetldter eae dis 20&10 
Gimlet bits,“common.... ..per gross $2 75@3:25 
Standard Bit Stock Drills............... dis 10&5 
Ship AugersS.............ccceeeeeeee dis 15&10@15s&10&5 

F Axes. 
Makers’ and Special Brands— 
MITSE GUALILY.....0cccecercvesscverceseneas Pdox. $6 25@6 75 
BUEMRTR scscccoosacscrsovessccassesessene sopess Pdoz. $5 75@6 oo 
Bull polished..............cccccee.cosccssesssessssesererss 25 
» Bolts. 
Cast iron barrel bolts.................0 dis 70@70& 10 
Cast iron shutter setts, DOB cavicones dis 70@70& 10 
Cast iron chain bOIts...........see0e seeeeeee iS 65810 
Ives’ patent OOr DOIt......0. sesee ceeesseeneeenes dis 60 
Wrought iron barrel bolts............ dis 70@70&10 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bDolts......... cccceeeees dis 60&10 
Sargent’s list 
Carriage, common, new list .............. is 75&7% 
Tire, COMMON, NEW LiSt.........cesceecceeeeeeeeeeee is 70 
Carriage and tire, Philadelphia pat- 
II ccsncssnnecctinwneesiuneyeindeupendephieteasen end dis 75&10 








Stove bolt 
Plow bolts.. 











scesbencsccccccvesacscss vocesosopsoscoonoces cecescoestocssd dis 50&10 
Butts. 

Wrought ‘Drass............ccccccecceeeeeeeeeresesecenss dis 80 
Cast trees, loose joint... ..dis 33%&10 
Cast Iron— 

Fast joint, narrow.. dis Lge we 
Fast joint, broad...........0+ dis 55& 10&5) 

LOOSE jOINt.......ccereererreeeecreereeeeneney dis 7 ses 
Loose joint, JAP...-.-.-cseeeeeeseeeeenees dis 70&10@75 
Loose joint, jap. with acorns... «dis 70&10@75 
LOOSE Pin, ACOTMS.......-00-eereeeeeenerey dis 70&10@75 
Loose pin, japanned acorns.. dis 70&10@75 


Loose pin, acorns, jap. plated tips. dis 70&10@75 
Wrought steel— 

Wrought, fast joint, narrow 
Wrought, fast joint, broad.. 
Wrought, loose joint, broad 
Table Butts, back flaps, etc.. 
Regular inside . Saceaataneceets 
Light - blind.. 
LOOSE pin............ccccees 







Light ouee PIM....00.ccccccccosreseesescesees i 
Chaps. 
Trace, 6%-10-2........ e pair I. 3 
Trace, 6%-10-3........ ® pair 50& 10@50& 10&5 
Trace, 7-10-2......++++ ® pair 1. = 


German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887. dis a} 
Galvanized Pump Chain 8 Bs 
Jack Chain, Iron.............:000« eS 5 
Tack Chain, Brass............cccecceeseene dis 70@70&5 
Chisels. 
Socket Framing and Firmet..... dis 75&5G7 & 10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 











I. J. White......ccccsessesscresreee soos dis 30@30&5 
Tanged Firmers...........cccceseresseeeseeeees dis 40&10 
Cutlery. 

DER, ,..00:0ccnceseceseoveccnces qousecssesadecosscesonsonsossqoees net 
Excelsior Pocket............cccccscccccccesescccssercorees net 
Gimlets. ; 
Nail and Spike............sssss sseessseees dis 50&10&5 
Double cut, low list...........seeereeeereees ss seeees dis 25 
BER * acco cnsssececnnoncnaned % gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns...........dis 10& 10@70 
Climax, (Anti- MICRO D s ccccess vine beens s enaoun dis 70 
SUAL.........ccccccrcccccreecssesece essere dis 40&1o@40& 10&5 
NED <n os sae, Munenhemenaanennenenalanaie dis 40 
Ee rrr dis 50&10@6o0 
Terry’s Patent......... 5in., $12; 4in., ore, dis 50&5 
PATAZON.....sceeeeeeceeeneceeeeerescnsereeeeeteerssers dis 40&10 
BICHATA’S......02.0ccrcecccccrcccersccccceesecees dis 30@30&10 
Morse _— 
No.10 9 8 
Ausable, #D.. . 24 25 pe 8. dis ssh re@eghtohve 
Putnam, $b. IB IQ BO BI 23...--rccecreccvcesrevenss dis 15 
TROREE.. <ccrcnesnesecees socvseccccovend dis pace owe 
Horse Shoes. 

Burden, at factOry........cccceeereeees ceeees ® keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 

FACHOTY.....ssec-csectrcrrrrerscscsenenserscecveees ® keg $4 00 
Mule Shoes, at factOry.........eceeeeesenee $B keg $5 00 

Knobs. 

Carriage, japanned...........9 gross 8oc dis 60&10 
Base, rubber tip...........s00e+++ eee eenees dis 70&10&5 
Hemacite door knobs, new list.....dis 40&10@s5o0 
Door mineral............ scecccseresssececeeees dis 65c@68c 
Door Por. japanmed..........-sseeeeeeeeees dis 75c@78c 
Door Por. Nickle...........cccccccsrcsvescresseres $2 c0o@2 25 
Door Por. plated...........cccccssssseresceeees $2 00@2 25 


Locks, Bolts, Etec. 
P. & F. Corbear, Locks and Bronze Goods. 


Door locks, knobs and latchesS............0.+. dis 60 
Escutcheons and KeyS.........cseceeceeeeeeeeerees dis 60 
Padlocks and padlock keyS............+++++ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronZe.........0000++ dis 60&10 
Lever bell pulls, genuine bronze........ dis 60& 10 


Butts’, genuine bronze 
Butts’ bronze plated.............+ 

Store door locks and latches 

Store door handles.............se-seceereceees 

Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated.................. dis 
Flush bolts, genuine bronze........ . 
Shutter knobs. genuine bronze... 
Shutter bars, genuine bronze...... i 
Sash lifts, genuine bronze..................ceeeee is 
Sash pulls and plates, genuine bronze.....dis 60 








Push plates, genuine bronze..............++++5 dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
Barn door 1OCK.............ccccrsecsscescesssesceees dis 33% 
Piumbs and Levels. 
eee TER Ts cscacecegascess dis 70&10@70& 10& 10 
Pocket levelS.............:.000 dis 70&10@70& 10&10 
Davis’ inclinometers...............:sseeeeeees dis 10810 
Pumps. 


Cistern, best makers......... , dis 50&10@oo 
Pitcher spout, best makers dis 60&10@60&10&10 
Piteher spout,cheaper goods dis 70o&5@70&10&5 





Pokes, Animal, 
NO Ba: Bits Mariner inaeepeccsceresdeeaveners 
ee hg Ra ae a 
Bishop’s Pioneer........ 
Bishop’s American 








Cast steel... 

Malleable 

PS Sey Pk re dis 20 

Wostenholme & Butcher............. $10@£...dis 10 

PU FE iss recictbn nKednnicetepervecismitcensd dis $9 50 net 
Scales. 

Hatch, Counter, No. 171............0000+ 8 doz a 00 

Hatch, Tea, No. 165.......ccccccccses P dox $67 

ee 


Family Turnbulls.. . 
Scale Beams, List ofJanuary 
ER, TOOBo.cccccesescsosces conse oseoeed dis 50& 10@50& 10&4 


Screw Drivers. 
Stanley R. & LL. Co.’s Varnished 


MER MIOB. sicvcccsece sesvsasaccescenecetes savonease 8 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... ® doz $18 dis 25 

Squares. 
I AER TIN soa jancccsscadnuniuceses : 
PROCES TARDE seins: cocnsconsssvaseoneress dis 75& 10@8o 


Disston’s try square and T bevels......dis 45&10 
Winterbottom’s try and miter............ 
Tacks, Brads, Etc. 
New List, Juguney 2, 1888. 
American iron carpet tacks all 


EIEN cvkoxven sieht cclanmupsiaadirewectes daceel dis 
Steel carpet tacks all kinds............ dis someone 
Swedes iron carpet tacks, all 
BRINE .ccatinds nacsntveseeeines svacenssoecesanied 
Swedes iron tacks...............sesee« dis 7skS@rshie 
— iron Upholsterers’ ianaia 2g wm 
RACKS... sccressoccesceseecccees covees 8 10@75&10&5 
Tinned Swedes iron tacks..dis 75&10@75&1 
Tinned Swedes iron UP _ 
holsterers’ tacks............. is 75&10@75& 108s 
American iron cut tacks... dis 75@7s&10 
Copper tacks.. ----dis 50&10 


Copper finishing and trunk ‘nails......dis 50&I0 
Cigar box nails.................--dis 50&10@50&10&5 
Finishing nails................. dis 70& 10@70& 10& 10 
Hungarian nails - 
miners’ tacks... ose 
Gimp. and lace tacks 5& 
ny tinned. dis 75&10@75& 10&5 
Trunk and clout nails....... dis 70&10@70&10&10 
Tinned — nails.dis 7o&10@70&10&10 
Basket nails.. ss dis 70&10@70& 10&10 
SE Bis kcsnpiosecesescsssonens dis 70& 10@70&10&10 
Common and patent brads.dis Lee 70& 10& 10 
Tinned capped trunk n’ls..dis 70o&10@70&10&10 


Hartman’ § Patoat Inside siiag Window Blind 


is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
The Only 
Blind that c 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
ooende & per- 
life also, 
the only 
blind that 
gives entire 
satisfaction. 
: Thousands 
are in use. 
aan wated everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, *°,33.282°%3 St 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 
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GEO. P, BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. is ” 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, Oo. . - 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. . " 


J. E. WOLCOTT, Special Agt., Akron. O. 





C Ll PS E. AUST & CARs 


LECTROTYPE 


feel NCRAVING co. 





isasaochetasanhantetohees tae 


Huntington @ Taunt, 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND LA\ hy <a 
CRAB WINCHES. Ne 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6,/1887. 














&@Send for Descriptive Circular and Price List. WOOSTER, OHIO. 








THE W. BINGHAM HARDWARE CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 
MALLEABLE AND CAST GAS AND WATER“FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS. GROBET & ROTHERY FILES, ETC., ETC 


THE CONVEX GOAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 





MANUFACTURED BY 


LOCK HAVEN SIFTER O0.. Lock Haven, Pa. 
Hulet, Holmes & Co. 


MANUFACTURERS OF THE 
CELEBRATED 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. HULET, HOLMES & CO 
BEREA Outo. 


DROP MAMMER WORK, 


Punching and Press Work, 
Light Hammer Work, Forging of All Descriptions. 


Our factory is fully equipped with the latest and most improved machinery 
for doing special work of all kinds, and we shall be glad to furnish esti- 
mates at all times. 


Cleveland Hardware Company, 


CLEVELAND, OHIO. 
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‘Teme IRON TRADE ReEvIEWw is 


THE MEYER’S ORIGINAL McClure & Schuler, 
Live Steam Feed Water Heater,| ‘thts * onmenss. 


Bissell Block, 











. 
SUPPLY FROM 
PUMP 





_ et | LIME EXTRACTER AND PURIFIER. = = yt I” PITTSBURGH. PA. 
SI G qd m L qd U n C h e S — ~ Does away with boiler repairs. Keeps boilers free a 18 
i a. 1 ni! 


A ies Ty rom scale. steam users need the A 
STEAM YACHTS, a vee Sot information apply to (4am Blast Furnace 
TUG BOATS, en eteeeae : ea 


‘hinitace, Ma a a: hn ‘COX & MORRISON, CONSTRUCTION 


eller Wheels and Boat r A SPECI 
x Wheeling, W. Va. ages 





WATER 
SUPPLY’ 


Machinery. 








Send for free Illustrated Catalogue. pig 
Sole agents for 
CHAS. P. WILLARD & CO., G. W. STOCKLY, President. J. J. TRACY, Vice-President. W. F. SWIFT, gee , 
up 


St., Chicago, Ill. . POTTER, Treasurer. N.S. POSSONS, Supt. W.J. POSSONS, Asst. 
pa siy ape i : Ss. M. HAMILL, bia Assistant Secretary. 


Massick’s & 





THE BRUSH ELECTRIC 00., 


Sole Manufacturers under all the 


HEADQUARTERS FOR PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
ANIMAL POKES CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MorTors, ETc. 
\ 


Crooke’s 


PATENT 








Fire Brick 


Stoves. 


Lele fae ent animals from 
breac | or being injured 


mow tannins: | The Brush Light Still Leads the Field. 


ble. Send for catalogue and | No other System in the World equals ours in Simplicity, Durability, Earn- 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 




















Pipe Stoves; and all 

AW. BISHOP, Berea, 0. ing Capacity, Reliability. The Best is always the Cheapest. other kinds’ of Brick 

45,000 Brush Arc Lamps now in use. Self- Steel Plants, t= 

ulating Incandescent Apparatus. rick or Wooden 

STRONG, WELL BUILT, SERVICEABLE aagelenng PP Buildings, all kinds 
GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. in general. ruction 

ropose to guarantee and put into 

TH E BRUSH ELECTRIC co., Prince F operation all the plants we design 


and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 


CLEVELAND, OHIO, U. S. A. 





B@@ Agencies Everywhere. 


STEAM PIPE AND BOILER COVERINGS. 





STEAM ENGINES 
we: 
















— ; Asbestos Cements, Improved Patent 
Adapted to HEAVY, oeceray WORK. | MINERAL WOOL HOT BLAST 
EVERY ENGINE TESTED UNDER FULL LOAD. HAIR FELT A 
FOR DESCRIPTIVE CIRCULARS ADDRESS . 
CHANDLER & TAYLOR CO. INDIANAPOLIS, IND, | a | Colliau Cupola 
Coverings and Asbes- 1 
tos Goods of all = ADDRESS : 
kinds. 5 287 Jefferson Ave. 
re pore Si ehoanl Coveing JOHN A. McCONNELL & CO. “1 DETROIT, MICH. 
Mention this paper. 69 Water Street, PITTSBURGB, Pa. 





McMyler Manufacturing Co., 
JOHN ADT & SON, *“*tons'** | 190 cocumsus street, cLevELano, 0.. 


Builders of Machinery for Hardware Manufacture. Sole Manufacturers of the 


Automatic Wire Straightening and Cutting Machines, | M>**C™*Yler Patent 











A section of our new Steam Pipe Casing complete. 


MSMYLER’S 
A. WYCKOFF & SON ‘ Butt Milling Machinery, Butt Drilling Machinery, , eno, REVOLVING 
» Riveting Machines, Butt and Hinge Pin Ma- STEAM f STEAM 
Elmira, N. Y. : ! 


chinery, Drillixg and Countersinking 
Machines, Foot Presses, Etc. 


Wire Straightening and 
Cutting Machine 





Patent Steam Pipe Casing 
For Underground Steam Pipes.| THE - ARMST RONC - PURIFIER, 


Send for Circular and Prices. 


J, Derrick, 


mpe co. Also generalHoist- 
ing and Convey- 

* ing Machinery 
Ore & Coal Buck: 
ets & Dump Cars. 





——WITH-—— 


EXHAUST HEATER COMBINED. 
Purifies the feed water by means INDUSTRY FILE WORKS, 


EA of the live steam, and heats the water A. & H. Gough, Props., 
up to the boiling point by means of A a 
exhaust steam. 


. 
A full description of this heater, together F | 
with a valuable treatise on steam boilers, ] 6S =| asps, 


sent to any address free of charge. Address, 


Armstrong Bros., 











Equal to the Best English 
ile. 
Two staves removed to show the lining between vue 


the inside and outside staves. OLD FILES RE-CUT. 











— _ SPRINGFIELD, OHIO. All Kinds of Job Grinding, 
UNIVERSAL RADIAL- 


RUNES | TRON CLAD PAINT CO. 2°32" | ae “couumsus si 
= THREE DESIGNS. SIX SIZES « lron Clad PaintCo. 48 COLUMBUS ST. 
| es EMBODY ALL DESIRABLE FEATURES Factory, 76 & 77 Central Way. Sec. & Treas., No. 3 Case Build’g, nakeut Ueieienodadide CLEVELAND, O. 
ot PRICES 450, & UPWARD so tsingan article made n vioig. | _CCOCGH_ Manager. 
SUNIVERSAL RADIAL DRILL CO : ; 
CINCINNATI. O.U.S.A. 








Gon ri the Patents issued to 
by this Company. a SH ’ 

SCREW CUTTING 
IRON CLAD PAINT is the 








Steam Jet Pumps, - From $4.00 up. 


Foot Lathe 
Automatic Injectors, - “ $5.00 up. — durable, most Foot & Power Lathes 
High Lifting Injectors, “ $6.00 up. re -proof and cheap- Drill Presses, Scroll 


Saw Attachm’ts, Man 
drels, Senge Twi t 
Drills, Do s, Caliper: 


Shafting, Hangers,- - “ $1.00 up. est Paint made. 


COUPLINGS, BOXES, COLLARS, ETC. i i FU RNISHED both Dry and etc. Lathes on tria’. 
Write for Circulars, Etc. Ground in Oil. Lathes on paymen . 


— : > 3E Send for catalogue of Outfits for Amateurs o. 
COLUMBIA INJECTOR CO. CLEVELAND, 0. ciliin Wects Weikanshed vo hp Hence aed ahd artievns Address HL. SHEPARD, Agl.. 





Cap Lathe, $1.25 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (J) irregularly. 





PAGE. 
Animal Pokes— 
A. W. Bishop, Berea, O 
Bath Tubs 
Michigan Bath Tub Co., Homer, Mich.... 15 
Blowers 
Buffalo Forge Co., Buffalo, N. Y.............. 19 
Boring Machines— 
J. H. Osborne & Co., Union City, Ind..... 1 
Bolts and Bolt Machinery— 


Hotchkiss & Upson Co., Cleveland ............ 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
BRIE, . cccccovcceeee corcccssveoesecesscnse sovcetsosscscoeseouses 16 
*Seaton Mfg. Co., Cleveland.............sseecesess 19 
Brick and Tile Machines— 
D. J. C. Arnold, New London, O.......... 10 
Beltings 


Parkin & Bosworth, Cleveland.................. 20 
Belt Holders— 


*w. R. Santley & Co., Wellington, O........ 
Boilers and Boiler Attachments— 

J. C. McNeil & Co., pa Op! ee eee eee 16 
Enterprise Boiler Co., Youngstown, O...... 16 
Unique Lubricator Co., Mansfield, O........ 13 
Columbia Injector Co., Cleveland............... 15 
Penberthy Injector Co., Detroit, Mich naa 20 
pesrost Lubricator Co., Detroit, Mich...... 13 


Wm. Pollock & Co., Y oungstown, O..... 18 

Ailfance Steam Boiler Works, Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... 11 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
Car Axles— 

B. Barrett’s Sous & Co., Wooster, O.......... 14 
Chaplets 

Forest City Machine Works, Cleveland... 16 
Coal and Coke— 

Pittsburgh | & Bosconcsietienae Coal Co., Cleve- 

Tand..... s.- 

Coal Siev es— 

Lock Haven Sifter Co., Lock Haven, Pa... 14 
Cranes and Derricks— 

McMyler Manufacturing Co., Cleveland..... 15 


12 


Wm. Tod & Co., Youngstown, O.........ccesees 18 
Harmar Foundry & Machine Co., Har- 
EE MD. Sc caupae seaanvaeshd sbokeehsnccuaeuneyneaseeheanel? 18 

Car Wheels— 

Bowler & Co., Cleveland.......... s+ eccee socvccees FZ 
Chemical Laboratory— 

J. F. Elsom, New Albany, I1@.....swseeccecsoees 16 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O....cccseeeeeeesee 14 


Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... 91 
Die Makers. 

Avery Stamping Co., Cleveland............00.. 13 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 15 

*B. A. Schumacher, Cincinnati, O............. 

Huntington & Lunt, Cleveland........ ; 


*Lodge, Davis & Co., Cincinnati, O.... ~ 
W. F. & John Barnes’ Co., Rockford, Ills.. 18 


Drop Presses— 








Williams, White & Co., Moline, Il............ II 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland..............ceceeeeeee 18 

Jas. P. Witherow, Pittsburgh, Pa..... sane 

McClure & Schuler, Pittsburgh, Pa............ I5 
Elevators— 

L,. S. Graves & Co., Rochester, N. Y.......... II 
Explosives— 

Hercules Powder Co., Cleveland................. 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland.............sse008 14 
Elevator Buckets. 

Avery Stamping Co., Cleveland.............00. 13 


Emery Wheel Dressers— 

Br WE. TIBET, CLEWSIOTIG 0.5000 censceccseccoecsss 18 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or 


Chicago, IIl......... 20 
W.F. & John Barnes’ Co., Rockford, Ill... 18 


Engravers and Electrotypers— 
Eclipse Electrotype & Engraving Co., 
LUE ssnnkachavsisseddabuhioansatenssneduagiiekacess 14 
Murray & Heiss, Cleveland................seseee 17 
Union Electrotype Foundry, Cleveland.... 16 


Engines (Steam) 








Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O coos 16 
Aetna Machine Co., Warren, O......-......e000. 18 
Wm. Tod & Co., Youngstown, O.. ace 
BW. H. Jones & Co., Cleveland...............cces 18 


*Columbus Machine Co., Columbus, O...... a 
*Chandler & TaylorCo., Indianapolis, Ind. 15 


Buckeye Engine Co., Salem, O.. . 19 
The Westinghouse Machine Co., Pitts. 


SME TAIN, ccntednanl phsnsdeyeeasanandinanctsseesnavaanss 
Geo. Worthington Co., Cleveland... eat 
Cleveland & Hardwick, Erie, Pa.. 
Jas. Leffel & Co., Springfield, O.. 

Engines (Gas)— 

Schleicher, Schumm & Co., Philadelphia, 
am, B08 CICERO, FU) ...0s00cescccsees eeeervense sees + 18 
Van Duzen Gas Engine Co., Cincinnati, 





Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 


*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 
James Jenks, Detroit,” Mich.................000008 16 


Flue Cleaners— 
Crescent Manufacturing Co., Cleveland..... 16 


ee . ere es Oe A Ee Re oe TONNE ee YR 


THe IRON "TRapDE ReEvIEWw. 





Files, Makers of~— 


Reynolds Bros., Columbus, O............. 2.0... 20 
A. & H. Gough, Cleveland.................cccsesee 15 
Forges— 


Buffalo Forge Co., Buffalo, N. Y............... 
Cleveland City Forge & Iron Co., Cleveland m4 
Foundries— 


Bowler & Co., Cleveland.............cccsse++: 3 & 16 
Taylor & Boggis Foundry Co., Gicveiant.. 16 
Curry & Co., Meadville, Pa...........cccsceccees 16 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





UII SM Sieuas causes pcoseaienebadeeiewatiucdscdacitar 20 
Laidlaw & Dunn Co., Cincinnati, O.. 19 
Armstrong Bros.,S ring field, ocean vote 25 
E. H. Jones & Co.. Cleveland.........sseseeeees 18 
Cox & Morrison, Wheeling, W. Va ..... . 14 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 1¢ 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich...............scc00+ 15 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ 1 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Poorer Manufacturing Co., Cleveland... 16 





Geo. Worthington Co., Cleveland 18 

Bronson Supply Co., Cleveland............ so 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 


Sykes Iron Roofing Co., Niles, O............... 19 
Cambridge Iron Roofing Co., Cambridge, 

Dela <5 ch ivca hive daakanselans casiesuyadeawiccianteeenis cess 19 
Garry Iron Roofing Co., Cleveland. as 10 
Standard Iron Co., Bridgeport, Se ee 





Kanneberg Roofing Co., Canton, O 19 
Thompson Manufacturing Co. \Cleveland, 19 


W.G. Hyndman & Co. , Cincinnati, a 19 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind................. 12 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 12 

Tuttle, Oglebay & Co., Cleveland....... wie S2 

J. H. Outhwaite & Co., Cleveland....... 12 

Condit, Fuller & Co., Cleveland, O.... 12 





Pickands, Mather & Co., Cleveland....16 & 12 
Hussey & Pomeroy, Cleveland....... ek anacmenen 12 
A RS ea a 
Bs So RN, CRO WORM nc cs cckersecnesetcapsessoscekees 12 


Iron Planers— 

Smith & Silk, Cincinnati O................ iiiete 13 
Lath Mills— 

BD. GAGE, Gas WW 5 Wns svc cacssncccescscccccess 17 
Lumber— 

Martin & Barris, Cleveland...............cccseess 16 
Lathes— 


Muller Machine Co., Cincinnati, O............ 

Sebastian, May & Co., Cincinnati, O.. 

H. L. Shepard, Cincinnati, O............. a 

*Lodge, Davis & Co., Cincinnati, O........... 
Mantels, Grates, Ete.— 


Conger & Collins Mantel Co., Cleveland... 20 








Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V4........... 10 
{ Muncie N: atural Gas Land Improvement 
Co., Muncie, Ind........ : 9 


Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 


AETON, O.....ccrccccsvrcscccosccscscccasceesescsosces coves 13 
Machinery—(General) 

*Columbus Machine Co., Columbus, O...... — 

Morgan Machine Co., Cleveland............... 17 


Machinery (Foot Power 
W. F. & John Barnes’ Co., Rockford, Il... 18 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 
MRNIIR "00 na 1c. oth wa dueeesdanhiaataasaccaniienthbexs 16 


Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland 
E. E. Garvin & Co., New York 

Office Furniture— 





Burgess & Fish, Cleveland ...............csccsses 17 

Cleveland Desk Co., Cleveland.................. 17 
Patents— 

Osborne & Co., Cleveland........ccccccrssssocsesss 16 

E. H. Bates, Washington, D.C.................. 16 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland...................... II 


Power Hammers— 
Philip S. Justice & Co., Philadelphia, Pa... 11 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland............ccscsseses 18 
Laidlaw & Dunn Co., Cincinnati, O.......... 18 
Hamar Foundry & Machine Co., Hamar, 
PPTITETITITITITITITI TTT Tiiiriiri rill tii iit errr eerie 15 
Paint— 
Iron Clad Paint Co., Cleveland............sc000 15 
Pipe Coverings— 
John A. McConnell & Co., Pittsburgh........ 15 
A. Wyckoff & Son,, Elmira, N. Y.............. 15 
Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... if 
Printing Inks— 
Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 
Wiiliams, White & Co., Moline, Il........... It 
Cleveland Hardware Co., Cleveland.......... 14 
Railway Supplies— 
pg ee TY, I 
Cleveland City Forge & Iron Co., Cleve- 
OS RTE a eR SER RE Pe ee 20 
Railroads— 
cg IRN Beppo ne eRe Sa ES aa 17 


Reducing Valves— 
*Curtis Regulator Co., Boston, Mass......... 19 











Rivets— 

Forest City Machine Works, Cleveland..... 16 
Sash Balances— 

Caldwell Manuf’g Co., Rochester, N. Y..... 11 


Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 9 


A. A. Griffing Iron Co., Jersey City, N. J... 11 
Steam Boiler Inspectors— 
Hartford Steam Boiler apeeeen * In- 


surance Co., Hartford, Conn.. mmmvecseses 26 
Steam Launches- 
Chas. P. Willard & Co., Chicago, Il........... 15 


Type Founders— 
Franklin Type Foundry, Cincinnati, O... 17 


Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland..........0...0+ 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 10 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland.............. II 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O............ 20 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland. ..... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............... 19 
Split Pulleys— 

Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 

eeeter Steel Casting Co., Philadelphia, 
Steam Fitters’ Supplies— 

A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 

Schneider and Trenkamp Co., Cleveland. 11 


Trucks and Wheelbarrows— 





Lansing Wheelbarrow Co., Lansing, 
BNE venpeuscacycacrapundvssdbecctnussevcescousoaochaosudeuae 13 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland..............000 — 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 
OE SEES Rees Ee 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
F POWEH @ Co: TOlEKG; O...csseccecosassaveceases 20 
Wire Machinery— 
John Adt & Son, New Haven, Conn...... a 
Wood-Working Machinery— 
TD. Si ADDO, Cleese | BF ssis veces cecsesecyscvaces 17 
Frank & Co,, - sco SE 
Standard Mfg. Co., Moore’s Hill, Ind 12 
Wrenches— 
Campbell Printing Press & Mfg. Co. New 
PUREMIIE. cin 2-5) ecu axednevamstacksakuinskickasietatecees ser: 8 


For Sale. 
NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet of chain. Good as new: 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


~ Don’t be Deceived. 

ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 

made giving steam a spiral 


motion the entire length of the tubes. 


CRESCENT MFG CO., Cleveland, 0. 


THE GEM POST HOLE AUGER, 


<a THE 


a LATEST AND BEST 


on themarket. This 
Auger 











Bores Rapidly 


AND IS 


| Easily Operated. 


It will open wide when 
dumping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 








LABORATORY 


-—— OF -— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana, 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. Z 

HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














Carriage Bolts. 
FF\HE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 

















Coal, Iron and Ore. 


JICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior | Sts. 








F oundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 


rJF\AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central \ Ww Way. 











Hardware and Iron. 


W 7M. . BINGHAM HARDW ARE Go:. “THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. eae een 
On: $VELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wireand Steel 





Tire. 
7] \HE EBERHARD MF’G CO., manfrs. of Car- 
__Tiage, Wagon and Saddlery Hardware. 








Hardwood Lumber. 








{ ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 








Machinists’ Supplies. 
oe & BOSWORTH, g and 11 So. Water 
dealers in Manufacturers’ Supplies, 
Dachintey and Tools. 











Stee] Stamps and Stencils. 
LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stendils, Automatic Check Pnnches 
and Numbe ering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 
MM": IL, J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
Vy EBSTER,CAMP& LANE MACHINK CO., 
Founders and Machinists, 12 Main st. 


























Alliance, ©, 


LL IANCE STEAM BOILER WOKS, Wm 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 














Canton, oO. 


OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


bie O' & CO., general jobbers in Castings 
of all kinds. 











Toledo, O. 
ORTH WESTERN SAW WORKS. Man- 
ufacturer and dealer in Saws and Planer 
Knives. Moulding Bits of every description 
made to order. No.8 South St. _ Clair St. 


¥ oungstow n, 0. 


ANTE RPRISE BOILER CoO., Steam Boilers, 
KX Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 











The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 





3 








[ Ter m 24 ECTS aa 


MANUFACTURERS OF | 


Works. |< 


42, 42 and 44 Columbus St., 


FOREST CITY 
Machine 
Chaplet Stems. 
Gasometers, Etc. 
and 37 Winter St., 
CLEVELAND OHIO. — 


LARGE HEAD RIVETS for stacks, 





Wrought Iron Chaplets and 











Works: 








& 


3 LECTROTYPE= 


FOUNDRY 
TELEPHONE 2139 
829 SHERIFF ST.CLEV-ELA Pp - 


No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 
Book on Patents Free 


























17 











H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 











BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing an? Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 


CLEVELAND DESK C0. 


W. MEASURE, Prop. 








Office Furniture. 


99 Ontario St. Telephone 2°30. 


ATENTSi & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. YJ. &. and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, *nfringement 
and Title of Patent Send for 
pamphlet. 








Detroit & Cleveland Steam Navigation Co. 
Office and Wharf 23 River St. 


ARRIVE. DEPART. 
Detroit Steamer............... +5 00a.m. 10 00p.m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. {Daily except Sunday. 





ADDRESS 


D. i ea ‘Oth NY 


(Please mention this paper. 





FT. WAYNE, CINCINNATI a LOUISVILLE | 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 MILES SHORTER BETWEEN 13 


Fort Wayne and Indianapolis, 


Than any other Route. 


DOD MILES SHORTER AND QUICKER DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


Hora omlSs 


“THE BECKMAN” 
2 Agana ST: yo 


CLEVELAND 


‘WooDENGRAVING. 
ELECTROTYPING. 




















PHOTO-ENGRAVING 
ey LINE= HauF TONE. 














\ 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 








Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS 


‘‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, {ried, 
The P. & L. E. sits enthroned as queen.”’ 


See that your tickets read via 
THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, 
Gen’l Supt., 
Pittsburgh, Pa. 


A. E. CLARK, 
G.P.&T.A. 





——-TtHE-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. 
Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M 
A. T. WIKOFF, 


W. K. RICHARDS, 
Pres. and Gen. Mgr. 


G.P.&T.A. 


Quickest Time. | 





Por 


TRAVELERS’ RECISTER. 


Standard Time. 


Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 








Eastward. Arrive. Depart. 
Buffalo Passenget............... 1040am 1045am 
Chicago Passenger con PMO TMEE siceccoversnss 
TOCA PEGI icsasscicccciccsscssss re eer 

Westward. Arrive. Depart. 
Chicago Passenger..........seeeeeeeseeereres 6.30 a m 
Fostoria Passenger 





TORE FPO hse scis oc cvsnzacesevensee Ioopm 

eer | River Accommodation departs 7:40 a. 
m.; 1:40 p. m. 

Euclid Accommodation departs 6:20 a. m.; 
4-55 ¢ m. ; 

All trains daily, except Sunday. 


Cleveland & Pittsburgh. 
Arrive. Depart. 


New York Express.............+ Iz50pm 800am 
New York Express............... 635pm t1o5pm 
Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation.....825am 5o00pm 


INESDE FOR OTORG, 6.400060 .00scesssece *5 25 a m*II 10 P m 
*Daily ; all other trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘‘ Flyer’ 540pm 810am 
Akron, Col. & Cin. Night Ex- 

OB csversunnntsiecs eipostiongsieces 7ooam S8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm lrIo5pm 
Akron & Orrville Accom...... g40am 325pm 

The oP. m. train runs daily. Elegant Pull- 
man palace sleeping carsattached. All other 
trains daily, except Sunday. 


Erie Railway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. Y. & Pitts. Express....... 15 38am *825am 
Fast N. Y.& Pitts. Express*io 55am *300pm 


Mahoning Accommo......... t640am 
Pittsburgh Express............ 3 25pm 
Youngstown Local............. 805am 
Mahon’g div. & Pitts Local *I140am 
Mahoning Val. Accom........ t430pm 
Pittsburgh Express............ fi2z0pm Iliopm 
New York Express............. FS G0 PW nnrccccccccnee 
*Daily. tDaily,except Sunday. [Daily ex- 


cept Monday. 
Cleveland & Canton Railroad. 


(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 Pp. m., 6:20 p. m. 
Keént—6:50 a. m., 3:00 p. m., “5:45 p. m. 6:20 p. m 
Bedford—6:50 a. m., 11:10 a. M., 1:30 p. m., 3:co 
p. M., 4:40 p. m., *5:45 p. m., 6:20 p. m. 10:35 p. 


m. 

Newburgh—6:I5 a. m., 6:50 a. m., II:10 a. m., 1.30 
Pp. M., 3:00 p. M., 4:40 p. m., “5:45 p. m., 6:20 p. 
m., 10: 35 p- m. 

Canton and intermediate stations 
only), 8:00 a. m., 4:20 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30a. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m., “8:10 a.m _, 10:30 @.mM., 1:05 p. 
M., 2:35 p. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—6;00 a. m., 7:15 a. m., *8:10 a m., 
10:30 4. 1 1.05 P. M., 2:35 P- M., 4:15 Pp. m., 
6:30 p. © :Io p. m, 
Canton snd ‘intermediate stations (Sundays 
only), 9:55 a. m., 6:30 p. m. 
Trains marked * run daily. 


Sundays 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 7 40am “20pm 
Marietta Express............... fir1isam f220pm 
Valley Junction Express... "415 pm *io15 am 
Cleve. and Canton Express *7oopm jf810am 
*Daily. tDaily, except Sunday. 

Wm. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 


Depart. Arrive. 

Wheeling Express.............++ 645am 655pm 

Uhrichsville Express............ 400pm 920am 
OscaR TOWNSE Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 














Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. RoBInson, Receiver, 
Columbus, O. 


JNO. J. ARCHER, 
Gen’! Pass. Agt 





PRINTING: ORG. 


» C/NC/NNAT/.¢ 
A&W INK USED ON THIS PUBLICATION 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 








Depart. 
No. 62, Accommodation...............066 + 605am 
No. 72, New York Expres..............0000. * 8ioam 


No. 72, Fast Pittsburgh Express.......% 810am 
No. 64, Fast Pittsburgh Express.. 
No. 66, Mantua Accommio................. 
No. 68, New York Vestibule Limited 
No. 70, Pittsburgh Local E “Xpress... 






1125am 


No. 74, Jamest’n, Pitts.& Y’ngst’n E xt 420pm 
Arrive. 


No. 65, Fast New York Express..... 
No. 61, N. Y. & Pittsburgh Express...* 
No. 71, Youngstown Local............. ; 
No. 67, Pittsburgh Express.... 
No. 63, New York Express. 
No. 63, Pittsburgh Express......... 
No. 69, Pittsburgh Local Expres - 
No. 73, Mantua ACCOMMO.............s00008 . 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street,,and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M. L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O 











FRANKLIN 


TY PE 


And ELECTROTYPE FOUNDRY, 
168 VINE STREET, CINCINNATI, OHIO. 


The type on which this p: uper is printed is 
from the above foundry.—EbD. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pagss- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano-e 
rama of delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 

E. B. BYINGTON, 


Gen’! Pass. Aqt., South Bethlehem, Pa. 


Wheeling & Lake Rrie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 


Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR 
Traffic Manager. 


Jas. M. HALL, 
Gen’! Pass. Agent. 


THE MORGAN MACHINE CO., 


MANUFACTURERS OIF 





Universal Milling Machines, Special Tools 
and Gauges, Milling Cutters, Popular 
Bevei Protractor, Gear Cut 
ting, General Jobbing. 


41 West Superior St. (Viaduct,) CLEVELAND, 0 
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COMPOUND. eersna ae. WES j INGHOUSE 

is ’ t- 

16 Sizes, 5 to 500. P. Mot yet equaled by any form of Engine for . PrrrsBuR 156, 198 Lak re or 

13 Sizes in Stock. hos wae n Ave. t Fairbanks 
STANDARD. "5 ‘tr'2s0 i. P. fonven o> | Ei & Co. 
3,000 in use in all parts of the Civilized World, PIN MA uees, Ac Gon Bilary & Some, 
SALT LAKE city” 259 S. Main St. Utah & M 

JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. foie © Machine 














BUTTE, MONT. ’ FE. Granite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lacy Co. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 5 1 PORTLAND, OR. 33, 35 N. Front St., Parke & I M 
_ Well Be Bullt. Economical. Reliable, Over 300 soid the first year, p F s {| fl 0 l] Se al | | 1 CHARLOTTE, N. C. 36 College St, ae ‘ “nie re . Pi 
All the above built s trict] wi terch eabl Parts. Bhae+s o> a= cael St. Moe os mag Co. 
strictly to Gang e with Inter ble DALLAS, hing te p. & Mch 


Repairs Carried in Stock. §‘for Illustrated atalogues @ PITTS B URG Hi : PA .U.S. A : CHATTANOOGA, TENN. E. James & Co® 








NEW bee ag BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


In Use, Over 2,500. 25 to 1,000 H. P. Di’ 
These engines are the combined result of Ke ORKS. 
long experience with automatic cut-off regu- 


lation,and most careful revision ofall details 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 


tive speeds Highest attainable Economy in . — nat rER UNE ENGINE 
Steam Consumption and superior regulation 3 ——— 
guaranteed. Self-contained automatic Cut- SY ee » cactU we! and Ol ® = =F 


2 off Engines 12 to 100 H. P. for driving Dyna- = = ie es ee oe ar 


mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 

















Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Salem, o. 
SALES AGENTS: W7-b- SIMPSON, por Telephone Building, 18 Courtlandt Street N. ¥ FEAL pAEDIUM 
& CARY, St. Paul, Minn. Fi te ag 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, st ee 
Sole Licensees and eeneeees> Ee Wee reaeey Se Se ee, Eastern Pennsylvania. | Adare d re H oO. VS ~<a 
TOD & CO., Y 4 gine es) pare Olio 
WILLIAM TO .. Youngstown, 0. TEA y) ly Ae Wr | 


THE PORTER-HAMILTON neat 
The Hamilton Blast Furnace Engine. 
















150 to 2000 H- P. Hates Dae m 


FOR ROLLING MILLS AND ALL OTHER > 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR FOR COMPLETE 
ENGINES ALWAYS IN STOCK, 








uy NG-BorLER-VWoRKS: 5 
* 08 potsin S - TRUSSES, BiastFunwaces 
RY Be Neof FROLLINGMILL WORK. 
CK XO YOUNGS TOWN, O. 





Hydraulic Cranes and Accumulators. 


@@ Heavy special machinery generally. Send for illustrated catalogue. | AE LAI I D D bk W & I D by ae NN ‘of oto. ‘Oe i 





HEADQUARTERS 


——FOR-"—— 


A large stock of the 


Wilburn —— 
Best in the Market. ’ Pune or ever I CINGIN wpete 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 








BARNES’ PATENT Barnes’ Water 
UPRIGHT DRILLS, Has no Pumps. 


20 to 32 inch swing, with No Valves. 
both worm and lever feed, 
self-feed and back-geared 











No piping to sup- 
: : ply it with water. 
Barnes’ Patent Engine It has nothing to 
get out of order;is 
Lathe, always ready for 

use. 








Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., { Efiiadelphia. 


15 inch swing, 6 foot or 8 








foot bed. It isas easily man- 
Horizontal OTTO Gas Engines. . : aged as a grind- 
Vertical OTTO Gas Engines. T hese machines are made stone, and will give 
Twin Cylinder OTTO Gas Engines. M # specialty in our factory. yastly better re- 
Combined OTTO Gas Engine Pumps. a : They have advantages sults. It will be 
Combined OTTO Gas Engine Dynamos. not found in other ma- sold subject to ap- 
SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. chines in this line. proval, 
; It will pay parties desiring to purchase or know more about these ma- 
H F = 2 Ma 7 7 bs AK shines to send for full description and prices to 
armar roun . aching ud, a W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, II. 










DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 


E.H. JONES &CO., 


223 and 226 River St., CLEVELAND, O. 


ENGINEERS «> CONTRACTORS. 


Steam and Hot Water Heating, and 
Pipe Fitting. 










VAN DUZEN 


CAS ENCINE 


ANO BOILER. NOCOAL 
NO ENGINEER. 
No Extra WATER RENT 
or INSURANCE. 
m...| INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL 


Send for description and prices 


Van Duzen Gas Engine CO.. 


\34 E. 2nd St., CINCINNATI, O. 








Hoisting 
Engines, 





W.W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White £ 
Hard Cut 7 — _4 

ters, Brass¥ 
Bearings 


HARMAK, oO. MARIETTA, 0. hr CLEVELAND, OHIO O.S. A. 
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General Machine and Foundry Work.* 
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IRON & STEEL ROOFING 


ae ETC, 


CORRUGATED Hy PED 3S IDIN oe 





CINCINNATI. 
=OHIO= 


‘W,G,HYNDMAN & © 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 611 Walnut street. 
NEW ORLEANS, 21 Union st. 





THE CURTIS 


Regulators for Steam, Water, 
Air, and Pump Pressures 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR CO. 
85 Beverly Street, Boston. 








THOMPSON JANUFACTURING ('0. 


Onio. 


MANUFACTURERS OF 


CORRUGATED IRON. 


Seven Sizes of Corrugations. 
ANY GAUCE FROM 16 TO 28 INCLUSIVE. | 


STEAM ENGINES, Serptianiteugaal tage 


3 to 26 Horse-Power. 








CGlieveland. 








Address 


Illustrated pamphlet free. 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 


300 Lagonda Avenue, - 
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Stamp before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


m “a HRnown to the Arts. 
Electric Mining Goods, 





EER o u Is Bs, AND ALL TOOLS FOR STUYP BLASTIN’? 
THE GREAT STUMP AND ROCK FOR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPARY, 
40 Prospect Street, (leveland, Ohie 
WW. WILLARD. Manager. 

















XHAUSTERS, STEAM a 
HEATERS & VENTILATING WHEELSS¥@ 

















Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 









Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Rcufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
6 Send for ciren)sra and mrice lia: fo A 


GARRY.S 
CORRUGATED 














‘The 


Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED IRON 


(Four Sizes of Corrugations.) 


THE KANNEBERG PATENT 


LATEST IMPROVED 
FOLDED LOCK SEAM 


StrictlyGenuine Steel Roofing} 


WRITER FOR CATATOAME. Price 


CAMBRIDGE ROOFING CO., Cambridge, O., 


Manufacturers of 
Plain, Rolled, Crimped 
Edge, Corrugated and Bead- 
ed Roofing, Siding and Cew 
ing 
PURE STEEL A SPECIALTY 


B8@ Send for Descriptive 
Catalogue. 









é 3 Siding, Beaded Iron Siding and 
: ? Ceiling, Water Proof Building 

+’ Paper, Ready-Mixed Paints. Ftc 
TIST AND SAMPY? Pe 





CROWLS PATENT STANDING 


STEEL ROOFING 


SEAM 











All my Iron is 
Re-Rolled and 
Box Annealed, 
well Painted on 
both sides with 
Best of Paint 


SYKES’ 
IMPROVED 


Best Roofin the 


or 
Suitable for all 






classes of and Pure Lin- 
Buildings. seed Oil, 
Easy Put On. 





“SEATON HEADER” 











This cut represents our 


Bolt and Rivet Header, 


—FOR 


BRIDGE, SHIP AND CAR BUILDERS 


RAILROAD SHOPS, ETC, 


We also build Headers for other Special 
Work, such as 
Machine, Carriage and Track Bolts and Rivets. 
Also an Upsetter for Bridge Work. Cata 
logue, Prices and References sent 
on Application, 


Seaton Mfg. Co., 


CLEVELAND, O. 
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‘Tam IRON TRADE REVIEW. 





THE KIDDER sue DOOR HANGER, 


PAT APRIL 30.78. REISSUEO JULY 8, oa 
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SECTION 
TRACK 





NO IRON RAIL... 


Cannot be thrown off the track. 





i 
¥ 
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Can be put up in less time, runs with less noise 
and as easily as any other Hanger made 


Ask your jobber for them, andif he cannot sup- 
ply vou. address 


The Taylor & Boggis Fay. Co., 


CLEVELAND, OHIO. 








Sri. VW EL. L.’s 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will poevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


i 


Oy PP 


Ste) i 
Wainy ft. SO | | 


iy ee | 
OVER 3,000 OF THEM IN DAILY USE. i OTS 


This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 


EP CLEVELAND TWIST DRILL CO., (sae. 





RELIABLE | S< Investigate 
the merits otf 
the 

Re ETY SAFETY 

Wa er Columns. 

- Pe sto keep posted. Many 
the oe est corporations 
oh. Me it profitable to 
discard the old appliances,and adopt 
these safe-guards. There is always 
economy in safety. Send for illus- 

trated price-list. RELIANCE GAUGE CO., 
827 Sheriff St., Cleveland, O. 

















CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 

sorb Grease; 

== will not im- 

art the Flavor 

of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 





Cc. H. COLLINGS. C. H. PRITCHARD. 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, O. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Boswort 9 AND 11 SOUTH WATER ST., 


The Kilby Manufacturing 60, 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
| estimates on application for En- 
gines Boilers and other, heavy 
machinery. 
























fain Davis & . 


CINCINNATI, OHIO. 


B2"17” Engine Lathes for tool roomsa specialty 
Every lathe complete with taperattachment. Com 
pound rest, 1 5-16” hole in spindle, etc 







15” CRANK SHAPER. 

= Manufacturers of Cabinet Turret, Fox 

= Monitor, Square Arbor, Turret Chucking, 
and Hand Fox Lathes, Valve Millers, Cock 
Grinders, Slide Rests, Etc. 


BOSTON: 23 & 25 Purchase st. CHICAGO : 68 & 70 So. Canal st. 


I5XO0 FOX MONITOR. 


NEW YORK: 42 Dey st. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 


The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goo¢s when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHIO. 








*@ USE THE 'BEST. 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have only two VaLvVEs to operate, only one after 
water valve is adjusted. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pi pes don't affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENGERTHY INJECTORCO. 


DETROIT, MICH. 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


133 & 136 N. Water St., 


COLUMBUS, OHIO. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 








TOLEDO W:iRE WORKS. 
Old Files Recut and F. Powell & Co., 


Warranted Superior to aati hancegghncteptcscngc 


any Machine Cut and| COAT, SCREENS, 


Lead Tempered in the Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 
list. SUMMIT STREET, TOLEDO, OHIO. 





das 
= 
2a 
< 
8) 


+0) on 










































Sea wer ee 









